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The aim of t h i s  work i s  two-fold: f i r s t ,  t o  p r e s e n t  a n  a n a l y s i s  of 
t h e  more impor tan t  a s p e c t s  of t h e  vowel phonology of I c e l a n d i c  and Faroese ;  
and second ly ,  t o  make u s e  02 t h e s e  and o t h e r  f a c t s  t o  p r e s e n t  a theory  of 
t h e  o r g a n i z a t i o n  of  t h e  p h o n o l o g i c a l  component of a  g e n e r a t i v e  grammar. 
T h i s  t h e o r y  i s  based i n  l z r g e  p a r t  on t h a t  p r e s e n t e d  by Chomsky and H a l l e  
i n  t h e  Sound P a t t e r n  of E n g l i s h ,  d i f f e r i n g  from t h a t  work n o s t  i m p o r t a n t l y  
i n  a l l o w i n g  t h e  t o t a l  s e t  of o r d e r i n g  requ i rements  i n  t h e  grammar t o  b e  
i n c o n s i s t e n t  w i t h  any p o s s i b l e  s i n g l e  l i n e a r  ar rangement .  
Chapter  I p r e s e n t s  t h e  b a s i c  n o t i o n  of p h o n o l o g i c a l  r u l e s  and t h e i r  
i n t e r a c t i o n .  The fo rmal  c h a r a c t e r i s t i c s  of a  l i n e a r  o r d e r i n g  a r e  p r e s e n t e d ,  
and t h e  a l t e r n a t i v e  t h e o r y  of l o c a l  o r d e r i n g  t o  b e  defended i n  t h i s  work 
I d e s c r i l  ed. 
1 
Chapter  I1 i s  an a n a l y s i s  of some of t h e  more i r c7or tan t  problems of 
I c e l a n d i c  phonology. The u-umlaut r u l e  i s  c o n s i d e r e d  i n  some d e t a i l ,  and 
i t  i s  concluded t h a t  i t s  modern form i s  e s s e n t i a l l y  t h e  same a s  i t s  form 
i n  Old Norse. The r u l e s  of vowel s h i f t  and stress s h i f t  i n  - e-diphthongs a r e  
among t h e  more i m p o r t a n t  r u l e s  p r e s e n t e d .  
Chapter  I11 i s  an  a n a l y s i s  of t h e  s t r u c t u r e  of t h e  vowel sys tem of 
modern Faroese .  The l a r g e  v a r i e t y  of  d iph thongs  c h a r a c t e r i s t i c  of  the 
language a r e  shown t o  b e  d e r i v a b l e  from a  s imple  sys tem of u n d e r l y i n g  long 
vowels.  The r u l e  which i . n s e r t s  g l i d e s  t o  b reak  up vowel sequences  i s  con- 
s i d e r e d .  The a l t e r n a t i o n  between d iph thongs  and vowels p l u s  p a l a t a l - v e l a r  
consonan t s  ( t h e  v e r s c h a r f u n g )  i s  shown t o  f o i l o w  from otherwise-needed 
r u l e s  of t h e  language.  
Chapter  I V  d i s c u s s e s  t h e  r o l e  of  t h e  v a r i o u s  n o t a t i o n a l  conven t ions  
i n  t h e  t h e ~ r y  of phonology. Thp v a r i a b l e s ,  b r a c e s ,  and p a r e n t h e s e s  n o t a t i o n s  
a r e  d i s c u s s e d  i n  te rms o f  t h e i r  r o l e  a s  e v a l u a t o r y  f u n c t i o n s  and i n  terms of 
t h e  d i s t i n c t i o n  between c o n j u n c t i v e  and d i s j u n c t i v e  a p p l i c a t i o n .  The neigh- 
borhood n o t a t i o n  i s  d i s c u s s e d  i n  some d e t a i l ,  and i t  is  shown t h a t  t h i s  
n o t a t i o n  does n o t  de te rmine  c o n j u n c t i v e  o r  d i s j u n c t i v e  o r d e r i n g  un ique ly .  
An example j.s d i s c u s s e d  which i n d i c a t e s  t h e  need f o r  an e x t e n s i o n  of t h e  
p r i n c i p l e  of d i s j u n c t i v e  n o t a t i o n  beyond t h e  f a c t  of  any p a r t i c u l a r  formal  
s i m i l a r i t y  of  r u l e s .  
Chapter  V c o n s i d e r s  s e v e r a l  examples t h a t  s u p p o r t  t h e  t h e o r y  of 
l o c a l  o r d e r i n g  a s  opposed t o  t h e  t h e o r y  of l i n e a r  o r d e r .  I n  t h e  course  
of t h i s  d i s c u s s i o n ,  s e v e r a l  i n d e t e r m i n a c i e s  i n  t h e  t h e o r y  a r e  uncovered,  
and p a r t i a l l y  r e s o l v e d .  The examples d i s c u s s e d  a r e  from Menomini, Kasem, 
S a n s k r i t ,  T u r k i s h ,  Caddo and French.  I n  connec t ion  w i t h  t h e s e  l a s t  two, 
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C h a f e ' s  t h e o r y  of  ' p e r s i s t e n t  r u l e s '  i s  c o n s i d e r e d .  Throughout  t h e  c h a p t e r ,  
K i p a r s k y ' s  n ~ t i o n  of marked and unmarked o r d e r  p l a y s  a s i g n i f i c a n t  r o l e .  
C h a p t e r  V I  i s  a l a r g e l y  i n c o n c l u s i v e  and incomple t e  d i s c u s s i o n  of 
some o f  t h e  i m p l i c a t i o n s  of t h e  t h e o r y  of  l o c a l  o r d e r i n g  f o r  o t h e r  parts  
o f  l i n g u i s t i c  t h e o r y .  The consequences  f o r  Cllomsky and H a l l e ' s  t h e o r y  of  
markedness  are  considered.  
T h e s i s  S u p e r v i s o r :  M o r r i s  Halle 
T i t l e :  P r o f e s s o r  of L i n g u i s t i c s  
For Kitten,  without whom i t  would 
never have been poss ib l e  to complete 
t h i s ;  arAd Thor, on account of whom 
i t  nearly wasn' t . 
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My own subjec t ,  Phonetics ,  i s  one which ie 
useless by i t s e l f ,  wh i l e  at the same t i m e  
i t  i s  the foundation of all study o f  language, 
whether theore t i ca l  or prac t i ca l .  
Henry Sweet  
I n t r o d u c t i o n  
The t i t l e  of t h i s  work, l i k e  a o s t  t i t l e s ,  i s  d e f i c i e n t  i n  t h a t  i t  
sug,g?sts both  t o o  much and t o o  l i t t l e .  The use  of t h e  term 'West Scandi-  
n a v i a n ' ,  i n  p a r L i c u l a r ,  i s  bad -- p r o p e r l y  s p e a k i n g ,  t h e  West Scand inev ian  
l anguages  a r e  a l l  of t h o s e  more o r  less c l o s e l y  d e r i v e d  from Old Norwegian, 
i n c l u d i n g  I c e l a n d i c ,  F a r o e s e ,  t h e  d i a l e c t s  of Western Norway t h a t  form t h e  
b a s i s  of modern Landsmgl Norwegian, and t h e  d i a l e c t s  of Old Norse t h a t  were 
spoken i n  She t l and  and i n  t h e  Orkney I s l a n d s  up u n t i l  abou t  t h e  1 8 t h  cen- 
t u r y .  These l a t t e r  a r e  v i r t u a l l y  i n a c c e s s i b l e  t o  i n v e s t i g a t i o n  a t  t h i s  
p o i n t ;  t h e r e  a r e  r e a l l y  no c l e a r  w r i t t e n  r e c o r d s  of  t h e  l anguage ,  and t h e  
I 
d i a l e c t s  i n v e s t i g a t e d  by Jacob  Jacobsen  and o t h e r s  had l o s t  a  g r e a t  many 
f e a t u r e s  through c o n t a c t  w i t h  Ce l t ic  and Eng l i sh .  About t h e  o n l y  m a t e r i a l s  
f 
a v a i l a b l e  a r e  c o n t a i n e d  i n  J a c o b s e n ' s  d i c t i o n a r y ,  which i s  a  c o m p i l a t i o n  
o f  t h e  Norse-based words i n  t h e  d i a l e c t  of t h e  1 9 t h  c e n t u r y  i n h a b i t a n t s ;  
t h e s e  a r e  ve ry  d i f f i c u l t  of i n t ~ r p r e t a t i o n ,  and I have  s i m p l y  i g n o r e d  
I 
Orkney and S h e t l a n d  Norn i n  t h i s  work. 
The e x c l u s i o n  of Norwegian is v a s t i y  l e s s  d e f e n s i b l e ,  and I can on ly  
I 
c l a i m  t h a t  t o  have i n c l u d e d  i t  would have invo lved  v a s t l y  g r e a t e r  amounts of 
work w i t h o u t  a g r e a t  d e a l  o f  l i g h t  b e i n g  shed on t h e  problems of I c e l a n d i c  
and Faroese  phonology which form t h e  main p a r t  of  t h e  work. These  two 
l anguages  d i s p l a y  many common f e a t u r e s ,  b u t  a r e  s u f f i c i e n t l y  d i f f e r e n t  t o  
b e  t r e a t e d  q u i t e  i n d e p e n d e n t l y .  One r i g h t  r e f e r  t o  them ( a s  opposed t o  
Norwegian) a s  ' i n s u l a r  West S c a n d i n a v i a n ' ,  b u t  t h i s  would seem t o  do an  
i n j u s t i c e  t o  t h e  peop le  of S h e t l a n d  and Orkney. I must t h e r e f o r e  s imply  
s t a t e  t h a t  my t r e a t m e n t  of 'West ~ c a n d i n a v i a n '  i s  r e s t r i c t e d  t o  I c e l a n d i c  
and F a r o e s e ,  w i t h  a few g l i m p s e s  of t h c  Old Norse t h a t  b o t h  a r e  r e l a t e d  t o .  
I n  any c a s e ,  my aim i n  p r e s e n t i n g  t h e s e  d i s c u s s i o n s  of West Scandi- 
nav ian  h a s  been t o  p rov ide  a b a s i s  f o r  t h e  d i s c u s s i o n  and e v a l u a t i o n  of a 
p a r t i c u l a r  approach L O  t h e  o r g a n i z a t i o n  of a phono log ica l  ' d e s c r i p t i o n ,  i n  
p a r t i c u l a r ,  of a  t h e o r y  of r u l e  o r d e r i n g .  By d i s c u s s i n g  t h e  r u l e s  whose 
a p p l i c a t i o n  s u p p o r t s  t h e  o r d e r i n g  assumpt ions  made h e r e  w i t h i n  t h e  frame- 
work o f  t h e  more or less comple te  d e s c r i p t i o n  of  a  l a r g e  p o r t i o n  of t h e  
phonologies  of t h e s e  two l a n g u a g e s ,  I hope t o  have made t h e  whole d e s c r i p -  
t i o n  ( i n c l u d i n g  t h e  o r d e r i n g  arguments)  more p l a u s i b l e .  I n  t h e  l a t e r  
c h a p t e r s ,  i n  which t h e  p h o n o l o g i c a l  t h e o r y  is s u b j e c t e d  t o  a  more d e t a i l e d  
examina t ion ,  I h a v e  f a l l e n  back  on t h e  o l d  techuiql le  of d i s c u s s i n g  a f e w  
r u l e s  i n  ( a r t i f i c i a l )  i s o l a t i o n  frcm t h e  rest of  t h e  l anguage ;  I hope t h a t  
t h e  f a c t  t h a t  most of  t h e  examples chosen a r e  v i r t u a l  c l i c h e s  o f  phono- 
l o g i c a l  d e s c r i p t i o n  w i l l  make up f o r  t h e i r  d i sconnec ted  appearance .  
The s t r u c t u r e  of t h e  work i s  r a t h e r  s i m i l a r  t o  t h a t  of  Chomsky and 
Halle's Sound P a t t e r n  of  E n g l i s h ,  and t h e  q u e s t i o n s  t o  which i t  is addressed  
a r e  much t h e  same as t h o s e  t h a t  occupied  t h a t  work. I f  much t h a t  is  h e r e  
seems t o  b e  n o t h i n g  b u t  an a t t a c k  on c la ims made by Chomsky and H a l l e ,  t h i s  
i s  pe rhaps  i n e v i t a b l e ,  and I hope i t  w i l l  n o t  b e  i n t e r p r e t e d  s imply  as 
i c o n o c l a s t i c .  A s  v i r t u a l l y  t h e  f i r s t  l i n g u i s t s  i n  h i s t o r y  t o  concern  them- 
s e l v e s  w i t h  f o r m u l a t i n g  t h e i r  c l a ims  about  t h e  s t r u c t u r e  o f  language i n  
such  a  way as t o  b e  e m p i r i c a l l y  conf i rmab le  o r  d i s c o n f i r u i a b l e ,  i t  is 
n a t u r a l  t h a t  much o f  what goes  on i n  t h e  f i e l d  today i s  concerned w i t h  t h e  
e v a l u a t i o n  of Chonsky and ~ a l l e ' s  work. The p o i n t s  r a i s e d  s o  summarily i n  
c h a p t e r  V I  below p e r h a p s  i n d i c a t e  a new d i r e c t i o n  b e i n g  fo l lowed i n  phono- 
l o g y  t o d a y ,  one on which Chomsky and H a l l e  have t y p i c a l l y  g o t t e n  t h e  f i r s t  
s t a r t ,  b u t  one i n  which o t h e r  i n v e s t i g a t o r s  have  shown c o n s i d e r a b l e  
independence.  Much of what a p p c a r s  i n  t h i s  book i s  devo tzd  t o  what h a s  
gone b e f o r e ,  b u t  i t  a 1 1  seems t o  b?  p o i n t s  t h a t  shou ld  b e  g o t t e n  c l e a r  
b e f o r e  going on. 
Much of t h e  p h o n o l o g i c a l  t h e o r y  of SPE i s  assumed h e r e .  Though 
some l i p  s e r v i c e  is p a i d  t o  t h e  i d e a  of  m o t i v a t i n g  phonology from s c r a t c h ,  
t h i s  i s  more a n  e x p o s i t o r y  d e v i c e  than a  s e r i o u s  a t t e m p t ,  and t h e  r e a d e r  
comple te ly  unfami1:ar w i t h  g e n e r a t i v e  phonology w i l l  p robab ly  n o t  f a r e  t o o  
w e l l .  I t  shou ld  a l s o  b e  p o i n t e d  o u t  t h a t  t h e  t r a n s c r i p t i o n s  used i n  d i s -  
c u s s i n g  t h e  v a r i o u s  examples a r e  n o t  a l l  c o n s i s t e n t  w i t h  one a n o t h e r ;  I 
have used,  i n  g e n e r a l ,  t h e  most common t r a n s c r i p t i o n  f o r  each language.  
The u s e  of / /  b r a c k e t s  i n d i c a t e s  e i t h e r  u n d e r l y i n g  forms o r  forms of i n t e r -  
m e d i a t e  s t a t u s ;  t h a t  i s ,  any form t o  which t h e r e  a r e  s t i l l  r u l e s  t h a t  may 
app ly .  The [ ]  b r a c k e t s  i n d i c a t e  a  (more o r  l e s s )  s u r f a c e  p h o n e t i c  form; 
one t o  which no more r u l e s  o f  any i n t e r e s t  t o  t h e  d i s c u s s i o n  a p p l y .  Forms 
n o t  i n  any k i n d  of b r a c k e t s ,  b u t  s imply  u n d e r l i n e d ,  a r e  g e n e r a l l y  
o r t h o g r a p h i c .  
By t h i s  p o i n t  i n  a  g r a d u a t e  c a r e e r ,  one has  i n v a r i a b l y  c o n t r a c t e d  
l a r g e  numbers of  d e b t s ,  f i n a n c i a l  and i n t e l l e c t u a l ,  which a r e  supposed t o  
be  s a t i s f i e d  by the t h e s i s .  On t h e  f i r s t  s c o r e ,  I would l i k e  t o  e x p r e s s  
my g r a t i t u d e  t o  t h e  s t a f f  of  t h e  Research  Labora to ry  of  E l e c t r o n i c s ,  MIT, 
f o r  t h e  manifo ld  l i t t l e  t h i n g s  t h a t  make an  e d u c a t i o n  p o s s i b l e .  I would 
a l s o  l i k e  t o  thank someone f o r  t h e  f e l l o w s h i p  a i d  I r e c e i v e d  f r o m , t h e  
N a t i o n a l  I n s t i t u t e s  of  H e a l t h  and t h e  N a t i o n a l  Defense Educat ion  A c t ,  T i t l e  
I V ,  b u t  I am n o t  s u r e  whom, I - can thank  Susumu Kuno of  t h e  Harvard U n i v e r s i t y  
Computation l a b ,  Bruce F r a s e r  of t h e  Language Research  Foundat ion ,  and S ,  J a y  
Keyser of Brandeis  U n i v e r s i t y  f o r  t h e  h e l p  they  have  extended t o  m e  a t  
v a r i o u s  p o i n t s  i n  my gradua te  c a r e e r  by r e s e a r c h  suppor t  c a r r i e d  o u t  under 
c o n t r a c t s  t o  Harvard U n i v e r s i t y  by  t h e  N a t i o n a l  Sc ience  Foundation and t o  
Brandeis  U n i v e r s i t y  by t h e  Uni ted  S t a t e s  A i r  Force ,  among o t h e r s .  I am 
e s p e c i a l l y  g r a t e f u l  t o  t h e  American Scandinavian Foundation f o r  awarding 
me a  Thor Thors fund g r a n t  which enabled me t o  spend much of t h e  summer 
of 1968 i n  I c e l a n d ,  a  t r i p  from which t h i s  t h e s i s  d e r i v e d  much, While i n  
I c e l a n d ,  t h e  s t a f f s  of ~ ~ s k 6 l a b 6 k a s a f n i 8  and ~ a n d s b 6 k a s a f n i g  were extreme- 
l y  h e l p f u l  . 
One of t h e  most e x c i t i n g  t h i n g s  about  an  MIT e d u c a t i o n  i s  t h e  
o p p o r t u n i t y  f o r  exchange of i d e a s  w i t h  t e a c h e r s  and c o l l e a g u e s .  Among 
t h e s e ,  I would l i k e  t o  mention Michael  Brame, Wayles Browne, S. Jay  Keyser ,  
E i n a r  Haugen, Ken Hale ,  Wayne O ' N e i l ,  David P e r l m u t t e r ,  H.A. Roe, A r t h u r  
Schwartz ,  J .F .  S t a a l ,  and Nancy Woo. Roy Wright and his w i f e  Stebba were 
ex t remely  h e l p f u l  w i t h  t h e  I c e l a n d i c  m a t e r i a l .  Though I have never  met 
Hreinn Benediktsson,  h i s  e x c e l l e n t  and comprehensive a r t i c l e s  on v a r i o u s  
a s p e c t s  of I c e l a n d i c  phonology have provided a  v e r y  impor tan t  s t i m u l u s  t o  
much of my work. Pau l  Kiparsky w a s  a pr imary s o u r c e  of i d e a s  d u r i n g  the 
i n i t i a l  s t a g e s  of work; had I been a b l e  t o  work w i t h  him d u r i n g  t h e  las t  
y e a r ,  I am s u r e  t h e  t h e s i s  would have b e n e f i t e d  g r e a t l y .  
I t  i s  t o  Noam Chomsky, and e s p e c i a l l y ,  Mor r i s  H a l l e  t h a t  t h i s  work 
( a s  w e l l  a s  i t s  a u t h o r )  is  most i n d e b t e d ,  however. Both have g i v e n  
ex t remely  generous ly  of t h e i r  t ime and t h e i r  i d e a s ,  and by v i r t u a l l y  c r e a t i n g  
t h e  f i e l d ,  have made i t  p o s s i b l e  f o r  v t h e r s  t o  b e n e f i t .  To P r o f e s s o r  H a l l e ,  
t o  whom I owe t h e  most impor tant  p a r t  of my g r a d u a t e  e d u c a t i o n ,  t h e  d i s t i n c -  
t i o n  between s o l u t i o n s  t h a t  work and answers ,  t h i s  t h e s i s  owes mos t  of  i t s  
p r e s e n t  form. The u s u a l  d i s c l a i m e r  a t  t h i s  p o i n t  i s  a t  l e a s t  a s  a p p o s i t e  
t o  t h i s  t h e s i s  a s  t o  any o t h e r :  whatever m e r i t  t h e r e  i s  i n  i t  is  due l a r g e l y  
t o  t h o s e  named above,  w h i l e  i t s  d e f e c t s  a r e  s q u a r e l y  w i t h  i t s  a u t h o r .  
A p r e l i m i n a r y  v e r s i o n  of some of t h e  m a t e r i a l  i n  c h a p t e r  I1 appeared 
p r e v i o u s l y  a s  Anderson,  1969; much of c h a p t e r  I11 appeared a s  Anderson, 1968. 
The p u b l i c a t i o n  of s e c t i o n  V . 4  i s  planned f o r  t h e  near f u t u r e .  
Chap te r  I - B a s i c  Assumptions 
1.1 -- P h o n o l o g i c a l  . r u l e s .  1 1 1  s e t t i n g  ou t  t o  c h a r a c t e r i z e  a  s p e a k e r ' s  
knowledge of t h e  sound sys t em of  h i s  l a n g u a g e ,  we a r e  l e d  t o  c o n s i d e r  each  
u t t e r a n c e  a s  made up of  a  s equence  of d i s c r e t e  u n i t s . '  A s  h a s  o f t e n  b e e n  
n o t e d ,  i t  i s  n o t  i n  g e n e r a l  p a s s i b l e  t o  i d e n t i f y  t h e s e  u n i t s  d i r e c t l y  and 
u n i q u e l y  i n  t h e  p h y s i c a l  d e s c r i p t i o n  of t h e  s p e e c h  s i g n a l ,  b u t  t h e  p o s i t i n g  
of such  t h e o r e t i c a l  e n t i t i e s  h a s  been t h e  b a s i s  of  n e a r l y  a l l  of t h e  pro-  
d u c t i v e  r e s u l t s  o f  modern l i n g u i s t i c s  i n  t h e  f i e l d  of sound s t r u c t u r e ,  and 
t h e i r  u s e  i s  t h e r e b y  j u s t i f i e d  t o  t h e  e x t e n t  t h e  c o n c l u s i o n s  based  on i t  
a r e  a c c e p t e d  a s  v a l i d  i n s i g h t s  i n t o  t h e  s t r u c t u r e  o f  l anguage .  
I t  would b e  p o s s i b l e ,  i n  p r i n c i p l e ,  f o r  a  s p e a k e r ' s  knowledge of  the  
sound s t r u c t u r e  o f  t h e  e l e m e n t s  of  h i s  l a n g u a g e  t c  b e  c h a r a c t e r i z e d  s i m p l y  
b y . a  g a r g a n t u a n  l i s t  of  a l l  such  e l emen t s  t h a t  c o u l d  p o s s i b l y  o c c u r  i n  
u t t e r a n c e s  i n  t h e  l anguage .  While  i t  would b e  i m p o s s i b l e  s o  t o  c h a r a c t e r i z e  
s y n t a c t i c  s t r u c t u r e  i n  l i g h t  of t h e  ( r e c u r s i v e  and t h e r e f o r e )  u n l i m i t e d  
n a t u r e  of  such  knowledge,  a l a n g u a g e  c o n t a i n s  a f i n i t e  number of  d i s t i n c t  
l e x i c a l  i t e m s ,  and t h e s e  cou ld  p o s s i b l y  b e  memorized a s  a l i s t .  Were t h i s  
a t r u e  d e s c r i p t i o n ,  p h o n o l o g i s t s  could  s i m p l y  g i v e  up and go t o  t h e  b e a c h ,  
b u t  i n  f a c t  s p e a k e r s  a p p e a r  t o  r e d u c e  t h e  b u r d e n  o f  memory by memorizing 
o n l y  t h e  p r o p e r t i e s  o f  an e l emen t  of t h e  l i s t  which  a r e  n e c e s s a r y  t o  d i s -  
t i n g u i s h  i t  from o t h e r  e l e m e n t s ,  and g e n e r a l i z i n g  p r o p e r t i e s  of  t h e  e n t i r e  
l i s t .  These g e n e r a l  p r o p e r t i e s  a r e  t hen  assumed t o  b e  p a r t  of each  member 
of t h e  l i s t ,  u n l e s s  one  of t h e  d i s t i n g u i s h i n g  p r o p e r t i e s  of an  e lement  i s  
p r e c i s e l y  t h e  f a c t  t h a t  some o t h e r w i s e  v a l i d  g e n e r a l i z a t i o n  does  n o t  z x t e n d  
t o  t h i s  i t em.  
Such g e n e r a l i z a t i o n s  abou t  t h e  e lements  o f  t h e  l anguage  a r e  fundamenta l ly  
of t h e  form: 
1.1 I f  a  l i n g u i s t i c  form has p r o p e r t i e s  xl, x2, ..., x 
m' 
t hen  i t  a l s o  h a s  t h e  p r o p e r t i e s  y  1~ Y 2 9  - * a ,  
Yn ' 
The p s y c h o l o g i c a l  and b e h a v i o r a l  e v i d e n c e  f o r  such  g e n e r a l i z a t i o n ,  w h i l e  
somewhat nebu lous ,  i s  q u i t e  conv inc ing .  Thus s p e a k e r  b e h a v i o r  does  n o t  i n  
g e n e r a l  have t h e  random and u n s t r u c t u r e d  c h a r a c t e r  o f  l i s t s .  When s p e a k e r s  
l e a r n  new forms,  t h e s e  a r e  n o t  u n r e l a t e d  t o  t h e  ones  they a l r e a d y  know, b u t  
r a t h e r  have  p r o p e r t i e s  of t h e  o r i g i n a l  l i s t  g e n e r a l i z e d  t o  them. l a e n  t h e y  
make m i s t a k e s ,  t h e s e  d o  n o t  c o n s i s t  i n  t h e  s u b s t i t u t i o n  of  comple te ly  un- 
-- _. 
r e l a t e d  forms,  b u t  r a t h e r  i n  t h e  s u b s t i t u t i o n  of forms w i t h  v e r y  c l o s e  
connec t ions  i n  terms of t h e  s y s t e m a t i c  p r o p e r t i e s  of t h e  set of forms of 
t h e  language.  When l anguages  change,  a v e r y  f r e q u e n t  form of such  change 
i s  t h e  e x t e n s i o n  of  a l r e a d y  e x i s t i n g  g e n e r a l i t i e s  t o  i n c l u d e  new s e t s  of 
forms n o t  h i t h e r t o  s u b j e c t  t o  them. Such k i n d s  of  ' e v i d e n c e '  could  be  
prolonged i n d e f i n i t e l y ,  and a l l  such  b e h a v i o r  i s  i n c o n s i s t e n t  w i t h  a d e n i a l  
of r e a l i t y  t o  r u l e - l i k e  s t a t e m e n t s  abou t  r e g u l a r i t i e s  of  language.  
When we f u r t h e r  i n v e s t i g a t e  t h e  n a t u r e  of such  r e g u l a r i t i e s ,  we see 
t h a t  t h e y  a r e  i n  g e n e r a l  s t a t a b l e  n o t  i n  te rms of  segments d i r e c t l y ,  b u t  
r a t h e r  i n  terms of c l a s s e s  of segments ,  such a s  s t o p s ,  n a s a l s ,  vowels,  e t c .  
P!e a r e  t h ~ s  l e d  t o  r e p r e s e n t  t h e  segments themselves  n o t  a s  unanalyzed u n i t s ,  
bur r a t h e r  a s  c o l l e c t i o n s  of p r o p e r t i e s ,  each  such  p r o p e r t y  r e p r e s e n t i n g  
the s t a t u s  of t h e  segment w i t h  r e g a r d  t o  membership i n  one of t h e  l i n g u i s t i -  
c a l l y  r e l e v a n t  c l a s s e s .  I n v e s t i g a t i o n  of t h e s e  f e a t u r e s  l e a d s  t o  t h e  f u r t h e r  
conc lus ion  t h a t  they  a r e  i n  l a r g e  p a r t ,  though n o t  e n t i r e l y ,  b a s a b l e  on 
a r t i c u l a t o r y  c o n s i d e r a t i o n s ;  t h e  p r e c i s e  b a s i s  of each f e a t u r e ,  and t h e  
s p e c i f i c a t i o n  of a  s e t  of s u c h  f e a t u r e s  which  is  a d e q u a t e  f o r  t h e  d e s c r i p t i o n  
of a l l  n a t u r a l  l anguages  i s  a  t a s k  f o r  a  u n i v e r s a l  p h o n e t i c  t h e o r y .  Whi le  
some c o n s i d e r a t i o n  w i l l  b e  g i v e n  i n  c h a p t e r  V I  below t o  t h e  i m p l i c a t i o n s  of  
a  p a r t i c u l a r  c h o i c e  of a set  of f e a t u r e s  ( a  m a t t e r  of fundamenra l  i m p o r t a n c e ) ,  
i t  w i l l  b e  assumed h e r e  t h a t  s u c h  a s e t  h a s  a l r e a d y  been  chosen.  T h i s  set  
w i l l  b e  l a r g e l y  i d e n t i c a l  w i t h  t h e  f e a t u r e s  d e s c r i b e d  and used i n  Chomsky and 
2 H a l l e  1968 , though w i t h  c e r t a i n  m o d i f i c a t i o n s  t h a t  have  been  s u g g e s t e d  
s i n c e  t h e n .  3 
R e t u r n i n g  t o  t h e  n a t u r e  o f  t h e  r u l e s  t h a t  e x p r e s s  t h e  g e n e r a l  p r o p e r -  
t i e s  of  a l a n g u a g e ,  we see t h a t  t h e r e  i s  n o  r e a s o n ,  i n  p r i n c i p l e ,  why t h e  set 
of  f e a t u r e s  whose v a l u e s  a r e  s p e c i f i e d  by  t h e  p r o p e r t i e s  y  I' Y 2 9  - - - 3  Y, 
i n  a s t a t e m e n t  l i k e  1.1 above s h o u l d  b e  d i s j o i n t  from t h o s e  whose v a l u e s  
a r e  s p e c i f i e d  by  x , x ,  . x . Thus ,  t h e  r u l e s  of  a  l anguage  may n o t  
m 
o n l y  f i l l  i n  u n s p e c i f i e d  p r o p e r t i e s  o f  a segment  ( a s  is b a s i c a l l y  assumed 
4 i n  t r a d i t i o n a l  taxonomic phonemic t h e o r y  ) ,  b u t  may a l s o  change some a l r e a d y  
s p e c i f i e d  p r o p e r t i e s .  We a r e  t h u s  l e d  t o  assume t h a t  t h e  l e v e l  o f  r e p r e s e n t a -  
t i o n  which  i s  d i r e c t l y  s p e c i f i e d  i n  t h e  s p e a k e r ' s  ' l i s t '  i s  a l i s t  of  the 
p r o p e r t i e s  which  t h e  i n d i v i d u a l  u n i t  would  h a v e ,  among o t h e r s ,  i f  no o t h e r  
f a c t  o f  t h e  l anguage  i n t e r v e n e d .  Thus ,  i n d e p e n d e n t l y  n e c e s s a r y  p r o p e r t i e s  
o f  t h e  s e t  o f  p h o n e t i c  forms  of  t h e  l a n g u a g e  (and o n l y  s u c h  ~ r o ~ e r t i e s )  can  
l e a d  t o  a n  i t e m ' s  r e p r e s e n t a t i o n  by  v a l u e s  which i t  does  n o t  i n  f a c t  m a n i f e s t  
p h o n e t i c a l l y .  E x t e n s i v e  d i s c u s s i o n  o f  t h e  r e l a t i o n  between t h e  p r o p e r t i e s  
of a p h o n e t i c  form and t h o s e  of  i t s  i d e a l  r e p r e s e n t a t i o n  w i l l  b e  found i n  
work by P o s t a l  (1968) and K i p a r s k y  ( 1 9 6 8 a ) .  It  s h o u l d ,  however,  b e  p o i n t e d  
o u t  h e r e  t h a t  a n  i m p o r t a n t  c l a i m  o f  p h o n o l o g i c a l  t h e o r y  i s  t h a t  t h e  s e t s  of  
f e a t u r e s  needed  f o r  t h e  two r e p r e s e n t a t i o n s  a r e  t h e  sarnea5 We w i l l  r e f e r  
t o  t h e  former of t h e  two a s  t h e  ( s y s t e m a t i c )  phone t fc  r e D r e s e n t a t i o n  of t h e  
---L-
form, and t o  t h e  l a t t e r  a s  i t s  ( s y s t e m a t i c )  phonemic r e p r e s e n t a t i o n .  I t  i s  
assumed t h a t  no i n t e r v e n i n g  l e v e l  has  any p r i v i l e g e d  s t a t u s .  6 
1 .2  The i n t e r a c t i o n  of r u l e s .  Let  us now c o n s i d e r  some examples of  
phono log ica l  r u l e s  i n  n a t u r a l  l anguages .  I n  t h e  Ura l -Al ta i c  l anguages ,  
vowels a r e  u s u a l l y  d i v i s i b l e  i n t o  c l a s s e s ,  such t h a t  t h e  vowels of any 
g iven word a r e  a l l  members of t h e  same c l a s s .  The vowels of a f f i x e s  u s u a l l y  
d i f f e r  depending on t h e  c l a s s  from which t h e  vowels of t h e  b a s e  a r e  d r a m .  
I n  t h e  T u r k i c  l a n g u a g e s ,  words w i t h  back vowels a r e  fo l lowed by forms of 
s u f f i x e s  c o n t a i n i n g  back vowels ,  and words w i t h  f r o n t  vowels by forms of  t h e  
same s u f f i x e s  c o n t a i n i n g  t h e  co r respond ing  f r o n t  vowels. We could  s a y  t h e n  
t h a t  such languages  c o n t a i n  a  r u l e  of  vowel harmony: 
2 . 1  I f  t h e  vowels o f  a  b a s e  a r e  f r o n t  ( r e sp :back) ,  t h e n  t h e  
vowels o f  s u f f i x e s  a t t a c h e d  t o  t h a t  b a s e  a r e  a l s o  f r o n t  
( r e s p  :back)  . 
I n  Eas t  T u r k i ,  however, t h e r e  i s  a  f u r t h e r  w r i n k l e  ( c f .  Poppe, 1965) :  t h e r e  
is  no back vowel c o r r e s p o n d i n g  t o  - i, and f u r t h e r m o r e ,  t h e  vowel - a  i s  r e p l a c e d  
by e i f  t h e  n e x t  vowel i n  t h e  word (which may b e  e i t h e r  i n  t?le  b a s e  o r  i n  a 
- 
s u f f i x )  i s  - i. T h i s  l anguage ,  t h e n ,  c c : ~ t a i n s  a  d i f f e r e n t  r u l e  of vowel harmony: 
2 . 2  If t h e  f i r s t  vowel of a  word i s  f r o n t  ( r e s p : b a c k ) ,  t h e n  
f o l l o w i n g  vowels which a r e  n o t  bo th  h i g h  and non-round 
(i. e.  , n o t  i )  a r e  f r o n t  ( r e s p :  back) .  
- 
and i n  a d d i t i o n ,  c o n t a i n s  a r u l e  of umlaut:  
2 . 3  I f  a  vowel i s  non-high and non-round ( i . e . ,  - a  o r  g ) ,  and 
t h e  n e x t  vowel i n  t h e  word is  Z_, t hen  i t  i s  f r o n t  ( i . e . ,  e ) .  
5 
Now o b s e r v e  what  happens  when t h e s e  g e n e r a l i z a t i o n s  a r e  a p p l i e d  t o  t h e  forms 
of t h e  l anguage .  Cons ide r  t h e  s t em a l -  ' t o  ta lcc ' .  A v e r b a l  noun can  b e  
-
formed from t h i s  s t em by t h e  a d d i t i o n  of t h e  s u f f i x  - i g .  Idhen we do  t h i s ,  
however,  t h e  umlaut  r u l e  a p p l i e s  (2.3), and we o b t a i n  e l i s  r a t h e r  t h a n  * a l i g  
' t h e  t a k i n g ' .  By a d d i n g  a p a s s i v i z i n g  s u f f i x  - i n  t o   he r o o t  a l - ,  w e  o b t a i n  
-
e l i n  ' t o  b e  t a k e n ' .  We can  f u r t h e r  add t h e  n o m i n a l i z i n g  s u f f i x  -maq/-me1 t o  
t h i s  l a t t e r ,  and  when we d o ,  we o b t a i n  e l i n m a y  ' t o  b e  t a k e n  ( n o m i n a l ) ' .  Note 
t h a t  i n  t h i s  fo rm,  t h e  vowel  of t h e  s u f f i x  d o e s  n o t  a g r e e  w i t h  t h e  ( p h o n e t i c )  
vowels  of  t h e  b a s e ,  as t h e  vowel harmony r u l e  ( 2 . 2 )  would seem t o  r e q u i r e ,  
b u t  r a t h e r  w i t h  t h e  i d e a l  form t h e  s t c z  vowel  would h a v e  had i f  t h e  umlaut  
r u l e  ( 2 . 3 )  had  n o t  a f f e c t e d  t h e  form. We s a y  t h u s  t h a t  w h i l e  t h e  base of  
el inrnaq does  n o t  c o n t a i n  back  vowels  i n  i t s  p h o n e t i c  r e p r e s e n t a t i o n ,  i t s  
u n d e r l y i n g  o r  phonemic r e p r e s e n t a t i o n  d o e s  c o n t a i n  back  vowe l s ,  and i t  i s  
t h e s e  vowels  t h a t  d e t e r m i n e  t h e  form o f  t h e  s u f f i x ,  d e s p i t e  t t ~ e  f a c t  t h a t  
t h e y  a r e  changed t o  f r o n t  vowels  by a n o t h e r  r u l e  o f  t h e  l anguage .  
Fo r  a n o t h e r  example ,  c o n s i d e r  t h e  vowel  s y s t e m  o f  T e l u g u ,  as d e s c r i b e d  
i n  B r i g h t  (1966) and K e l l e y  (1963) .  Te lugu  vowe l s  are b a s i c z l l y  e i t h e r  
' t e n s e '  o r  ' l a x ' ,  where  'lax' vowels  are  a r t i c u l a t e d  a t  a  l ower  t ongue  
p o s i t i o n  t h a n  ' t e n s e '  vowe l s .  ' These  vowels  are d i s t r i b u t e d  i n  t h e  f o l l o w i n g  
way: i f  t h e  f i n a l  vowel  o f  t h e  s t em i s  - a  (whose t e n s e  form is - a ) ,  a l l  t h e  
o t h e r  vowels  a r e  lax. Othe rwise  t h e y  a r e  t e n s e .  T h u s ,  we h a v e  t h e  r o o t  
[gu :du ]  ' n e s t '  w i t h  t e n s e  vowe l s ,  b u t  [ g ~ : d a ]  ' b a s k e t '  w i t h  l a x  vowe l s .  The 
a d d i t i o n  of s u f f i x e s  nay  c a u s e  t h e  f i n a l  vowel  of  t h e  s t e m  t o  d i s a p p e a r ,  b u t  
t h e  vowel q u a l i t y  of t h e  word does  n o t  change: e . g . ,  t h e  p l u r a l  of [gu:$u]  
i s  [gu :  l l u ]  . . ( f rom u n d e r l y i n g  /gu :<u+ lu / )  , w h i l e  t h a t  of  [gU:da]  i.s [ g u : 1 1 ~ ]  . . 
(from /gU:da+ lu / ) .  S i m i l a r l j ? ,  v e  f i n d  [ k o m ~ u ]  ' a  s m e l l '  , and [kampa] ' a  
b r a n c h ' ,  b u t  [kampa:]  ' i s  i t  a s m e l l ? '  and [kampa:] ' i s  i t  a b r a n c h ? '  ( f rom 
/ kmpu+a : /  and  /kampa+a:/ ,  r e s p e c t i v e l y ) .  I n  forms l i k e  t h e s e ,  i t  i s  
a p p a r e n t l y  t h e  vowel of t h e  f i r s t  s y l l a b l e  t h a t  d i s t i n g u i s h e s ,  s a y ,  [kampa:] 
from [kampa: ] ,  b u t  when we c o n s i d e r  t h e  u n d e r l y i n g  r e p r e s e n t a t i o n  of t h e  
forms,  w e  s e e  t h a t  t h i s  d i f f e r e n c e  i s  a  r e f l e x  of  t h e  d i f f e r e n c e  i n  t h e  
f i n a l  vowels  of  t h e  s t e m s ,  even  though t h e s e  a r e  n o t  d i r e c t l y  m a n i f e s t e d  
p h o n e t i c a l l y  i n  t h e  s u r f a c e  forms.  
For  a s l i g h t l y  d i f f ~ r z n t  k i n d  o f  example ,  c o n s i d e r  t h e  p r o c e s s  o f  
p a l a t a l i z a t i o n  i n  Pame, an  Otomean l a n g u a g e  of  Mexico ( f o r  d e t a i l s ,  c f .  
Gibson 1 9 5 6 ) .  I n  t h i s  l a n g u a g e ,  when a  morpheme whose u n d e r l y i n g  form 
n 
b e g i n s  w i t h  a c l u s t e r  c o n t a i n i n g  d e n t a l  c o n s o n a n t s  ( i . e . ,  - t ,  d, c=ts, 2, 
n ,  o r  1 )  i s  p l a c e d  a f t e r  a morpheme e n d i n g  i n  i, t h e  d e n t a l  c o n s o n a n t s  
- - 
a r e  changed t o  t h e  c o r r e s p o n d i n g  members o f  t h e  ' v e l a r - p a l a t a l '  series 
( i .  e .  , c, gY, 2; 9, $' , and 2). * Some examples  of  t h i s  change  are: 
/ s k i + t s h a n ?  / becomes [ sk ikY$han?  ] ' y o u r  s o a p  ' ; / n i + s a s /  becomes [ n i g ~ s ]  
I you p l a y e d  ( m u s i c ) ' ;  / k i+n3 /  becomes [ k i  1 ' y o u r  t o n g u e ' ,  e t c .  C o n s i d e r  lj's 
some forms which  c o n t a i n  more complex c l ~ s t e r s :  / r i + n t h e i + t /  becomes 
[ r i f k Y h d i k Y ]  'women' ; / r 6 m a d n t + i /  becomes l r6mmaidn t l  by a  m e t a t h e s i s  
Y Y Y  which i s  n o t  o t h e r w i s e  r e l e v a n t  h e r e ,  and t h i s  i n  t u r n  becomes [r6mmaig 9 k ] 
' o u r  j i g g e r s  ( d u a l  i n c l .  ) ' . We s e e  by t h e s e  l a t t e r  forms t h a t  a1  1 of  the 
members of  a  c l u s t e r  a r e  a f f e c t e d  by t h e  p a l a t a l i z a t i o n  p r o c e s s .  But now 
c o n s i d e r  / k i+ncSo / ,  which becomes [k in8501 'you buyn y o u r s e l f ' ,  and o t h e r  
d b' fl forms c o n t a i n i n g  c l u s t e r s  of - n+s - o r  - z. Here  t h e  - s o r  - c  becomes - s o r  - c 
n o r m a l l y ,  b u t  t h e  - n i s  a p p a r e n t l y  n o t  a f f e c t e d .  W e  saw above i n  
Y Y Y  ir6mrnaig 3 k ] t h a t  - n  i s  u s u a l l y  a f f o c t e d  i n  c l u s t e r s .  
I n  Pame, as i n  most l a i l guages ,  n a s a l  c o n s o n a n t s  a r e  a f f e c t e d  by  a 
p r o c e s s  of  a s s i m i l a t i o n  t o  n e i g h b o r i n g  o b s t r u e n t s .  Thus ,  / n+ph@i+t /  becomes 
Y [rnph&ik ] l p i g s f ,  /n+t6gn/  becomes [ cddgg]  ' f l o w e r s ' ,  /n+lcwd?a/ becomes 
[3gwi?a]  ' y o u r ,  h i s  huge tamales  ( c o n t a i n i n g  eggs o r  whole c h i c k e n ) ' ,  e t c .  
Here t h e  i n i t i a l  n a s a l s  a r e  ass j -mi la ted  t o  t h e  p o i n t  of a r t i c u l a t i o n  of t h e  
Y fo l lowing  s t o p s .  I n  / t i n g ? e p + t ? n / ,  which becomes [ t i 9  6?ep?rn] 'we appease  
him (du. p l .  e x c l . ) ' ,  and / k i ~ ; ? ~ + k n / ,  which becomes /k isS?p+n/  by a  c l u s t e r  
s i m p l i f i c a t i o n  r u l e  which i s  n o t  o t h e r w i s e  r e l e v a n t  h e r e  and t h e n  [kisA?pm] 
'you(p1.)  t e a c h  h i m f ,  t h e  n a s a l  i s  a s s i m i l a t e d  t o  a  p r e c e d i n g  s t o p .  Thus,  
Pame i s  seen  t o  c o n t a i n  a  r u l e  whereby t h e  p o i n t  of a r t i c u l a t i o n  f e a t u r e s  
of a  n a s a l  a r e  s p e c i f i e d  a s  t h e  same a s  t h o s e  i n  a  ne ighbor ing  consonant  
on e i t h e r  s i d e .  
When we c o n s i d e r  t h i s  p r o c e s s ,  t o g e t h e r  w i t h  t h e  f e a t u r e  s t r u c t u r e  
of - c and - s ,  w e  have  an  e x p l a n a t i o n  f o r  forms l i k e  [k in%o]  above,  w i t h  
a p p a r e n t l y  u n p a l a t a l i z e d  n a s a l .  Unl ike  t h c  o t h e r  members of t h e  ' v e l a r -  
p a l a t a l f  series,  t h e s e  two a r e  a r t i c u l a t e d  a s  p a l a t a l - a l v e o l a r s  ( i . e . ,  as 
9 [ -ant ,  +cor ,  +h igh ,  -back] ) r a t h e r  than a s  p a l a t a l i z e d  v e l a r s  ( i . e . ,  as 
- 
(Y [ - a n t ,  -Cory +high,  - b a c k j ) ,  Thus, t h e  n a s a l  co r respond ing  t o  c is  - n ,
r a t h e r  than $. The c o r r e c t  v a l u e  of t h e  n a s a l  i n  [kini%o] i s  t h u s  s p e c i f i e d  
by t h e  n a s a l  a s s i m i l a t i o n  r u l e .  But n o t i c e  t h a t  i f  t h i s  i s  t o  b e  t h e  c a s e ,  
t h e  n a s a l  a s s i m i l a t i o n  r u l e  must apply  t o  t h e  o u t p u t  of  t h e  p a l a t a l i z a t i o n  
r u l e .  Th i s  i s  s o  because  t h e  p a l a t a l i z a t i o n  r u l e  a p p l i e s  t o  n a s a l s  ( e . g . ,  
i n  [ k i f a ]  , from / k i + n a / ) .  Thus, from u n d e r l y i n g  / k i + n z ~ o /  w e  w i l l  g e t  
/k i rJYc '~o/ .  I t  is  on ly  a t  t h i s  p o i n t  t h a t  t h e  n a s a l  a s s i m i l a t i o n  r u l e  can  
app ly  t o  g i v e  t h e  c o r r e c t  o u t p u t    kin&^]. , Observe t h a t  i t  would n o t  b e  
s u f f i c i e n t  t o  p r e v e n t  t h e  p a l a t a l i z a t i o n  r u l e  from a p p l y i n g  t o  n a s a l s  i f  
they  appear i n  c l u s t e r s ;  even i f  t h i s  s t e p  were t a k e n ,  i t  would b e  n e c e s s a r y  
t o  apply  t h e  n a s a l  a s s i m i l a t i o n  r u l e  t o  tlie o u t p u t  of t h e  p a l a t a l i z a t i o n  
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r u l e  i n  o r d e r  t o  g e t  [r6mmaig 9 k 1, 
I n  t h e  examples from E a s t . T u r k i  and  Telugu,  i t  would have been 
p o s s i b l e  t o  e x p l a i n  t h e  r e s u l t s  of  t h e  i n t e r a c t i o n  of t h e  p a i r s  of r u l e s  
involved by s a y i n g  t h a t  i n  each c a s e ,  b o t h  r u l e s  a p p l y  t o  t h e  under ly ing  
form, by some s i m u l t a n e o u s  a p p l i c a t i o n  a l g o r i t h m .  I n  t h e  Pame c a s e ,  hcwever, 
we s e e  t h a t  i n  some c a s e s  of  r u l e  i n t e r a c t i o n  i t  i s  n e c e s s a r y  t o  a l low one 
o r  more of t h e  r u l e s  t o  app ly  t o  r e p r e s e n t a t i o n s  t h a t  a r e  n o t  c r e a t e d  u n t i l  
a f t e r  o t h e r  r u l e s  have  a p p l i e d .  I n  l i g h t  of t h i s ,  we might  propose t h a t  one 
s t a r t s  w i t h  an u n d e r l y i n g  form, a p p l i e s  t o  i t  a l l  r u l e s  t h a t  can b e  a p p l i e d ,  
and t h e n  a p p l i e s  a l l  r u l e s  t h a t  can be  a p p l i e d  t o  t h e  o u t p u t  from t h i s  
p r o c e s s ,  and s o  on u n t i l  no more r u l e s  a r e  a p p l i c a b l e .  We have a l r e a d y  
d i s c u s s e d  c a s e s ,  however, where t h i s  p rocedure  would g i v e  t h e  wrong r e s u l t s .  
On t h i s  assumpt ion,  f o r  i n s t a n c e ,  a Telugu form l i k e  /kmpu+a: /  would, a f t e r  
be ing  a f f e c t e d  by t h e  e x t e r n a l  s a n d h i  r u l e s  ( g i v i n g  /kampa:/) b e  s u b j e c t  
a g a i n  t o  t h e  r u l e  s p e c i f y i n g  t h e  t e n s e n e s s  of vowels i n  terms of  t h e  f i n a l .  
Th i s  would conver t  /kampa:/ i n t o  t h e  i n c o r r e c t  *[kampa:] ,  r a t h e r  than  t h e  
c o r r e c t  [karnpa:]. C l e a r l y ,  i f  r u l e s  a r e  t o  a p p l y  t o  t h e  o u t p u t  of o t h e r  
r u l e s ,  they  must n o t  b e  a l lowed  t o  do s o  i n d i s c r i m i n a t e l y .  I n  t h i s  c a s e ,  
f o r  i n s t a n c e ,  w e  must s a y  that.  t h e  grammar of Te lugu  is such  t h a t  t h e  
l a x i n g  r u l e  must a p p l y  b e f o r e  and n o t  a f t e r  t h e  r u l e  which syncopa tes  t h e  
f i n a l  vowel of t h e  r o o t  b e f o r e  e n d i n g s  such a s  t h e  p l u r a l ,  e t c .  We have 
t h u s  e s t a b l i s h e d  a  b a s i s  f o r  i n c l u d i n g  o r d e r i n g  r z l a t i o n s h i p s  among t h e  
r u l e s  of a  grammar: when two r u l e s  app ly  t o  t h e  same form, one o r  t h e  
o t h e r  t a k e s  p recedence .  T h i s  n o t i o n  i s  r e f l e c t e d  f o r m a l l y  i n  t h e  t h e o r y  
of grammars by pe r fo rming  t h e  o p e r a t i o n  cor respond ing  t o  t h e  one b e f o r e  
t h a t  co r respond ing  t o  t h e  o t h e r ,  r a t h e r  t h a n  v i c e  v e r s a .  
I .  3 Qpes of o r d e r i n g  r e l a t i o n s .  A s  w e  have s e e n  above,  t h e  r u l e s  of t h e  
grammar must app ly  i n  a  ( p a r t i a l )  o r d e r .  Rules t end  t o  app ly  i n  a s  many 
forms a s  p o s s i b l e ;  obv ious ly ,  t h e  p l a c e  of  a  r u l e  i n  t h e  o r d e r i n g  r e l a t i v e  
i o  o t h e r  r u l e s  can a f f e c t  t h e  number of chances i t  w i l l  g e t  t o  a p p l y .  We can 
then s a y  t h a t  some o r d e r i n g s  a r e  more n a t u r a l  t h a n  o t h e r s ,  i n  t h e  s e n s e  t h a t  
they pe rmi t  one of t h e  r u l e s  t o  a p p l y  i n  more c a s e s  than would b e  t r u e  i f  t h e y  
a p p l i e d  i n  a n o t h e r  o r d e r .  To c a p t u r e  t h i s  i n t u i t i o n  w i t h i n  l i n g u i s t i c  t h e o r y ,  
Kiparsky (1968b) has  sugges ted  a  d i s t i n c t i o n  between marked and unmarked 
o r d e r i n g s  of p a i r s  of r u l e s ,  depending on t h e  g e n e r a l i t y  o f  a p p l i c a b i l i t y  
they  p e r m i t .  Th i s  d i s t i n c t i o n ,  which i s  r e l a t e d  t o  o t h e r  i s s u e s  of  t h e  
complexi ty  of grammars which w i l l  b e  d i s c u s s e d  i n  c h a p t e r  IV below,  w i l l  now 
be  b r i e f l y  d e s c r i b e d .  
Given two r u l e s ,  i t  i s  of c o u r s e  p o s s i b l e  t h a t  t h e y  a p p l y  t o  t o t a l l y  
d i s j o i n t  c l a s s e s  of forms, and hence  f a i l  t o  impinge on one a n o t h e r  i n  any 
way. I n  such  c a s e s ,  i t  is  n o t  p o s s i b l e  t o  d e s c r i b e  an  o r d e r i n g  r e l a t i o n  
between them a s  marked o r  unmarked, s i n c e  n e i t h e r  a f f e c t s  (ex  h y p o t h e s i )  
t h e  e x t e n t  of  a p p l i c a t i o n  of  t h e  o t h e r .  I f  such  i s  n o t  t h e  c a s e ,  however, 
t h e  f o l l o w i n g  s i t u a t i o n  may o b t a i n :  one o f  t h e  two r u l e s  R and R ( s a y  R1) 1 2  
h a s  t h e  e f f e c t  of producing some i n s t a n c e s  of  forms t o  which t h e  o t h e r  
(R2) cou ld  app ly .  Thus, i f  t h e  r u l e s  app ly  i n  t h e  o r d e r  R - R 2 ,  t h e n  R2 1 
w i l l  b e  a b l e  t o  app ly  i n  more c a s e s  (namely, t h o s e  produced by t h e  a p p l i c a t i o n  
of R ) t h a n  i f  t h e y  a p p l i e d  i n  t h e  o r d e r  R 1 2 - R1. I f  t h i s  is t h e  c a s e ,  w e  
s a y  t h a t  t h e  o r d e r  R1 - R i s  a  f e e d i n g  o r d e r ,  and i n  conformance w i t h  t h e  2  
d e f i n i n g  p r i n c i p l e  above, we say  t h a t  i f  a  f e e d i n g  o r d e r  i s  p o s s i b l e  between 
R1 zad R i t  i s  t h e  unmarked o r  more g e n e r a l  c o n d i t i o n  f o r  t h i s  o r d e r  t o  2 ' 
o b t a i n .  Converse ly ,  i f  t h e  r u l e s  must a p p l y  i n  t h e  o t h e r  o r d e r ,  w e  s a y  
t h a t  t h i s  i s  t h e  marked, o r  l e s s  g e n e r a l  c o n d i t i o n .  Kiparsky h a s  p rov ided  
s u p p o r t  f o r  t h i s  n o t i o n  by showing t h a t  i n  h i s t o r i c a l  change i t  i s  f a i r l y  
common f o r  r u l e s  whose o r d e r i n g  a t  one p o i n t  i n  t ime c o n t r a d i c t s  a  f e e d i n g  
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o r d e r  ( i . c . ,  s t a n d  i n  a  marked o r d e r  w i t h  r e s p e c t  t o  one  a n o t h e r )  t o  b e  
r e o r d e r e d  a t  a l a t e r  p o i n t  s o  a s  t o  e s t a b l i s h  such  an  unmarked o r d e r ,  b u t  
t h a t  t h e  o t h e r  t y p e  of c o n c e i v a b l e  change  ( i . e . ,  from unmarked t o  marked 
o r d e r )  i s  h i g h l y  u n l i k e l y ,  i f  i t  i s  p o s s i b l e  a t  a l l .  For an example o f  
r u l e s  which s t a n d  i n  a  f e e d i n g  o r d e r  t o  one  a n o t h e r ,  r e c a l l  t h e  r u l e s  of 
p a l a t a l i z a t i o n  and n a s a l  a s s i m i l a t i o n  i n  Pame. Here  t h e  p a l a t a l i z a t i o n  r u l e  
c r e a t e s  new i n s t a n c e s  of  n a s a l  p l u s  non-hornorganic s t o p  f o r  t h e  a s s i m i l a t i o n  
r u l e  t o  a p p l y  t o ;  h e n c e ,  t h e  o r d e r  p a l a t a l i z a t i o n  - a s s i m i l a t i o n  is  a  f e e d i n g  
o r d e r .  I n  E a s t  T u r k i ,  however,  t h e  r u l e s  of  vowel harmony and umlaut are 
o r d e r e d  s o  a s  t o  v i o l a t e  a  p o s s i b l e  f e e d i n g  r e l a t i o n s h i p ;  a f t e r  t h e  umlaut  
r u l e  a p p l i e s ,  t h e  vowel harmony r u l e  c o u l d  chenge  t h e  q u a l i t y  of  t h e  suffix 
vowels ,  b u t  d o e s  n o t .  The harmony r u l e  t h u s  a p p l i e s  b e f o r e  t h e  umlaut  r u l e ,  
a  s i t u a t i o n  which we would e x p e c t  t o  b e  v u l n e r a b l e  t o  h i s t o r i c a l  change 
b e c a u s e  i t  i n v o l v e s  a marked o r d e r i n g .  
Ano the r  p o s s i b l e  r e l a t i o n s h i p  be tween R and R2 is  t h e  f o l l o w i n g :  1 
suppose  t h a t ,  i n s t c a d  of  c r e a t i n g  a  c l a s s  of new r e p r e s e n t a t i o n s  t o  which 
R c o u l d  a p p l y ,  R h a s  t h e  e f f e c t  of  a l t e r i n g  some forms s o  t h a t ,  w h i l e  2 1 
t h e y  were o r i g i n a l l y  s u b j e c t  t o  R t h e y  a r e  no l o n g e r  s u b j e c t  t o  i t  a f t e r  2 ' 
t h e  a p p l i c a t i o n  of R Such a n  o r d e r i n g  r e l a t i o n s h i p  w e  can  c a l l  a b l e e d i n g  1 ' 
o r d e r .  It w i l l  r e a d i l y  b e  s e e n  t h a t  t h e  n o t i o n  of  markedness  i s  a p p l i c a b l e  
t o  s u c h  a c a s e  a l s o :  b u t  i n  t h i s  c a s e  i t  i s  t h e  marked c o n d i t i o n  f o r  a 
b l e e d i n g  o r d e r  t o  o b t a i n ,  w h i l e  t h e  unmarked c a s e  is  f o r  a  b l e e d i n g  o r d e r  
t o  b e  a v o i d e d .  T h i s  c o n c l u s i o n  i s  a l s o  s u p p o r t e d  by ev idcnce  from h i s t o r i c a l  
change adduced by Kipa r sky .  We w i l l  s e e  below t h a t  t h e  a p p l i c a b i l i t y  of  t h e  
n o t i o n  o f  markedness  t o  o r d e r i n g s  i s  n o t  r e s t r i c t e d  t o  c a s e s  d e s c r i b a b l e  i n  
te rms  o f  f i x e d  o r d e r s  of p a i r s  of r u l e s ,  i n d e p e n d e n t l y  of  o t h e r  a s p e c t s  of 
t h e  grammar, b u t  t h e  n o t i o n s  of  f e e d i n g  and b l e e d i n g  o r d e r  p r o v i d e  a u s e f u l  
f i r s t  approximat ion  t o  t h e  n o t i o n .  
The f a c t  t h a t  r u l e s  conform t o  a p r i n c i p l e  of maximal generality of 
a p p l i c a t i o n ,  w h i l e  an empi r i ca l  r e s u l t  suppor ted  by e m p i r i c a l  e v i d e n c e ,  i s  
n o t  wholly unexpected .  I f ,  a s  is assumed h e r e ,  t h e  same s e t  of  f e a t u r e s  is  
used t o  c h a r a c t e r i z e  b o t h  phonemic and phone t i c  r e p r e s e n t a t i o n s ,  i t  fo l lows  
t h a t  t h e  r e p r e s e n t a t i o n s  which r e s u l t  from t h e  a p p l i c a t i o n  of r u l e s  have  t h e  
same s o r t  of s t a t l j s  a s  t h o s e  t h a t  s e r v e  a s  i n p u t  t o  t h e  rule! , .  There i s  
t h u s  no reason why t h e s e  o u t p u t s  shou ld  no t  i n  t u r n  b e  s u b j e c t  t o  a l l  of 
t h e  o t h e r  r u l e s ;  i f  i t  i s  n e c e s s a r y  t o  impose an o r d e r i n g  on two r u l e s  which 
p r e v e n t s  t h i s ,  such a s  a  b l e e d i n g  o r d e r  o r  a  non-feeding o r d e r ,  i t  shou ld  
count  a s  an e x t r a  complexi ty  i n  t h e  grammar. N o t i c e  t h a t  t h e  c r u c i a l  
assumption h e r e  i s  t h a t  of homogeneity of r e p r e s e n t a t i o n ;  i f  t h i s  were  n o t  
t h e  c a s e ,  and t h e  o u t p u t  of  a  r u l e  had a  d i f f e r e n t  s o r t  of  s t a t u s  from i t s  
i n p u t ,  i t  would b e  unexpected and unusua l  i f  t h e  o u t p u t  of any r u l e  were i n  
t u r n  subjec t :  t o  o t h e r  r u l e s ,  and such  a n  o r d e r i n g  would b e  exyec ted  t o  b e  
c o s t l y .  Th i s  would b e  t h e  c a s e  i n  a  theory  i n  which phonemic and p h o n e t i c  
r e p r e s e n t a t i o n s  were comple te ly  d i s t i n c t ,  a s  i n  Lamb's phonemic t h e o r y  
among o t h e r s  ( c f .  Lamb, 1966) .  The f a c t  t h a t  n a t u r a l  l anguages  appear  t o  
i n v o l v e  numerous o r d e r i n g s ,  and t h a t  t h e s e  o r d e r i n g  r e l a t i o n s  tend t o  
conform t o  a  p r i n c i p l e  of maximal a p p l i c a b i l i t y  ( a s  s u g g z s t e d  by ~ i p a r s k y )  
i s ,  i n d i r e c t l y ,  ev idence  f o r  t h e  c o r r e c t n e s s  of a homogeneous sys tem of 
r e p r e s e n t a t i o n  f o r  b o t h  t h e  phonemic and t h e  p h o n e t i c  l e v e l s .  
1 . 4  The o r g a n i z a t i o n  of sys tems of  r u l e s .  Given an  o r d e r i n g  r e l a t i o n  
between r u l e s ,  i t  i s  n a t u r a l  t o  e n q u i r e  f u r t h e r  i n t o  i t s  p r o p e r t i e s ;  i . e . ,  
i n t o  t h e  o r g a n i z a t i o n  01 such p a i r w i s e  o r d e r i n g  r e l a t i o n s h i p s  i n t o  a 
prLiiciple of a p p l i c a t i o n  of t h e  f u l l  s e t  o f  r u l e s  which e x p r e s s  t h e  complete 
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range of g e n e r d l i z a t i o n s  abou t  t h e  phono iog ica l  s t r u c t u r e  of t h e  language.  
This  q u e s t i o n  w i l l  be cons ide red  i n  d e t a i l  i n  c h a p t e r  V below. I n  o r d e r  t o  
e s t a b l i s h  a  framework f o r  t h e  d i s c u s s i o n  of West Scand inav ian  phonologies i n  
c h a p t e r s  11 and I11 below, however, i t  i s  n e c e s s a r y  t o  s a y  a  b i t  about  t h e s e  
i s s u e s  h e r e .  
It h a s  a l r e a d y  been observed t h a t  t h e  f u l l  set  of  r u l e s  must apply  
s e q u e n t i a l l y  ( a t  l e a s t  i n  p a r t ) ;  t h a t  i s ,  t h a t  i t  would n o t  be  p o s s i b l e  f o r  
a l l  of t h e  r u l e s  t o  a p p l y  s i m u l t a n e o u s l y  t o  a  s i n g l e  l e v e l  of r e p r e s e n t a t i o n ,  
producing t h e i r  r e s p e c t i v e  e f f e c t s  w i t h  no r e f e r e n c e  t o  one  a n o t h e r .  One 
might t h e n  s u g g e s t  t h a t  t h e  r u l e s  app ly  i n  'random s e q u e n t i a l '  f a s h i o n ;  t h a t  
i s ,  t h a t  each r u l e  a p p l i e s  a t  any p o i n t  where t h e  c o n d i t i o n s  f o r  i t s  o p e r a t i o n  
a r e  m e t  . Examples a l r e a d y  d i s c u s s e d  showed, however, t h a t  i n  some c a s e s  
r u l e s  can a p p l y  o n l y  i n  c e r t a i n  p o s i t i o n s  w i t h  r e s p e c t  t o  o t h c r  r u l e s  i n  t h e  
t o t a l  sequence  of a p p l i c a t i o n s ;  t h u s ,  i t  i s  n e c e s s a r y  t o  i n c l u d e  i n  t h e  
grammar of a l anguage  a t  l e a s t  some r e s t r i c t i o n s  on  t h e  o r d e r  of  a p p l i c a t i o n  
of  t h e  r u l e s .  
One might  t h e n  p l a u s i b l y  s u g g e s t  t h a t  t h e  se t  o f  r u l e s  b e  a r ranged  i n  
a  s i n g l e  sequence ,  and t h e n  a p p l i e d  one a t  a  t i m e  s t a r t i n g  a t  t h e  beginning 
of t h e  l i s t  and p roceed ing  toward t h e  end,  w i t h  each r u l e  a p p l y i n g  t o  t h e  
r e s u l t s  of t h e  a p p l i c a t i o n  of  t h e  p reced ing  r u l e ,  and c o n t i n u i n g  t o  t h e  
end o f  t h e  l i s t ,  w i t h o u t  r e -app ly ing  any r u l e  which h a s  a l r e a d y  been passed 
o v e r  i n  t h e  l i s t .  Such a  p r i n c i p l e  of l i n e a r  o r d e r i n g  h a s  been t h e  b a s i s  
of  much of t h e  work i n  g e n e r a t i v e  phonology i n  t h e  las t  t e n  y e a r s  o r  s o ,  as 
w e l l  a s  o t h e r  t r a d i t i o n a l  work such  as Bloomfield (1939) .  Examples d i scussed  
by Chomsky (1967) and Chomsky and H a l l e  (1968) a s  w e l l  a s  numerous o t h e r  
p a p e r s  l e a d  t o  a  m o d i f i c a t i o n  of t h e  l i n e a r  o r d e r i n g  p r i n c i p l e  a l o n g  t h e  
f o l l o w i n g  l i n e s :  t h e  r u l e s  a r e  a p p l i e d  i n  l i n e a r  s e q u e n c e ,  e x c e p t  t h a t  i f  
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two a d j a c e n t  r u l e s  a r e  r e l a t e d  i n  c e r t a i n  ways, t h e  a p p l i c a b i l i t y  of  t h e  
f i r s t  p r e c l u d e s  t h e  a p p l i c a t i o n  of t h e  second,  and t h i s  l a t t e r  r u l e  is  
thus  s k i p p e d  i n  t h e  sequence when t h e  former  a p p l i e s .  I t  w i l l  be s e e n  i n  
, c h a p t e r  I V  below t h a t  t h i s  p r i n c i p l e  of d i s j u n c t i v e  o r d e r i n g  is  invoked i f  
t h e  r u l e s  a r e  fo rmal ly  r e l a t e d  by t h e  v a r i a b l e  o r  p a r e n t h e s e s  n o t a t i o n s ,  11 
and i n  a t  l e a s t  some cases  of r u l e s  which a r e  r e l a t e d  by t h e  p r i n c i p l e  o f  
"neighborhood r u l e s " .  l2 It w i l l  be  n o t e d  t h a t  w h i l e  t h e s e  formal  d e v i c e s  
a r e  n o t  e n t i r e l y  adequate  t o  s p e c i f y  t h e  c l a s s  of  d i s j u n c t i v e l y  o r d e r e d  
r u l e s ,  they  c o n s t i t u t e  a  ve ry  c l o s e  approx imat ion .  
D i s j u n c t i v e l y  ordered  r u l e s ,  t h e n ,  c o n s t i t u t e  a  c l a s s  of  counter -  
examples t o  t h e  p r i n c i p l e  of l i n e a r  o r d e r i n g ,  b u t  do  t h e y  i n  f a c t  c o n s t i t u t e  
t h e  on ly  such  c l a s s ?  It h a s  g e n e r a l l y  been assumed t h a t  t h e  r e l a t i o n  of 
o r d e r  among phono log ica l  r u l e s  h a s  a  number of p r o p e r t i e s  i n  common w i t h  
o t h e r ,  more f a m i l i a r  o r d e r i n g  r e l a t i o n s ,  such a s  t h e  r e l a t i o n s  ' g r e a t e r  
t h a n '  and ' less  than '  h o l d i n g  between n a t u r a l  numbers. Impor tant  p r o p e r t i e s  
of such  r e l a t i o n s  i n c l u d e  t h o s e  l i s t e d  i n  4 . 1  below: 
4.1 Given a  r e l a t i o n  R h o l d i n g  between t h e  members 
a  b ,  2,  ... o f  a se t  S: 
- 9  - - 
a .  R i s  a s s y m e t r i c :  t h a t  i s ,  i f  (aRb),  t h e n  i t  i s  
n o t  a l s o  t h e  c a s e  t h a t  (bRa) . 
b. R i s  i r r e f l e x i v e :  t h a t  i s ,  t h e r e  i s  no e lement  
a such t h a t  (aRa). 
- 
c .  R i s  t r a n s i t i v e :  t h a t  i s ,  i f  (aRb) and (bRc), 
then  (aRc). 
I n  terms of t h e  r u l e s  of a grammar and t h e  r e l a t i o n  ' p r e c e d e s ' ,  t h e s e  
p r o p e r t i e s  can be  t r a n s l a t e d  a s :  
4.2  a .  Assymet r i c :  No r u l e  b o t h  p r e c e d e s  and  f o l l o w s  1 3  
t h e  same r u l e .  
b .  I r r e f l e x i v e :  No r u l e  p r e c e d e s  i t s e l f .  
c .  T r a n s i t i v e :  Given t h e  t h r e e  r u l e s  R I s  5, and R 3 ' 
t h e n  i f  R p r e c e d e s  R2, and R p r e c e d e s  R t h e n  R1 1 2 3 ' 
must  a l s o  p r e c e d e  R 3 ' 
I f  t h e  r e l a t i o n  of o r d e r  among p h o n o l o g i c a l  r u l e s  mee t s  t h e s e  c o c d i t i o n s ,  
which w i l l  b e  r e f e r r e d  t o  below a s  t h e  r e q u i r e m e n t  of  l i n e a r i z a b i l i t y ,  
t h e n  i t  can  e a s i l y  b e  shown t h a t  t h e  se t  of ( p a i r w i s e )  o r d e r i n g  r e l a t i o n s  
which must  b e  d e f i n e d  on a  set  o f  r u l e s  w i l l  a lways  b e  c o n s i s t e n t  w i t h  a t  
l e a s t  one  l i n e a r  o r d e r i n g  of t h e  r u l e s .  E x c e p t i o n s  t o  t h e  p r i n c i p l e  o f  
l i n e a r  o r d e r i n g  w i l l  a l w a y s ,  i n  t h a t  c a s e ,  b e  o f  t h e  s o r t  c a p t u r e d  by t h e  
p r i n c i p l e  of  d i s j u n c t i v e  o r d e r i n g :  t h a t  i s ,  e x c e p t i o n a l  f a c t s  a b o u t  t h e  
a p p l i c a b i l i t y  o f  t h e  r u l e s ,  which d o  n o t ,  however ,  a f f e c t  t h e i r  o r d e r  of 
a p p l i c a t i o n .  
Now w h i l e  t h e  p r o p e r t i e s  4 . 2  seem t o  b e  a  n a t u r a l  enough set  o f  
a s s u m p t i o n s  a b o u t  t h e  o r d e r i n g  r e l a t i o n  i n  phonology,  i t  must  b e  emphas ized  
t h a t  t h e y  are a s s u m p t i o n s ,  and a s  s u c h  s u b j e c t  t o  e m p i r i c a l  c o n f i r m a t i o n  o r  
d i s c o n f i r m a t i o n .  Whi le  t h e  s o l u t i o n s  t h a t  have  been  p r o v i d e d  f o r  p a r t i c u l a r  
p r o b l e c s  w i t h i n  t h e  framework o f  g e n e r a t i v e  phonology h a v e  i n  g e n e r a l  been  
c o n s i s t e n t  w i t h  s u c h  a  s e t  of a s s u m p t i o n s ,  i t  i s  s t i l l  p o s s i b l e  t h a t  f u r t h e r  
e v i d e n c e  would l e a d  u s  t o  r e j e c t  one o r  a l l  of them. I n  c h a p t e r  TV be low,  
f o r  example ,  i t  w i l l  b e  s u g g e s t e d  t h a t  a t  l e a s t  some o f  t h e  examples d e a l t  
w i t h  i n  terms o f  a n  i n f i n i t e  schema i n  t h e  framework of SPE s h o u l d ,  i n  
f a c t ,  b e  t r e a t e d  a s  examples of r u l e s  which  a p p l y  i t e r a t i v e l y  t o  t h e i r  own 
o u t p u t .  Such a p r i n c i p l e  is  i n  d i r e c t  c o n t r a d i c t i o n  t o  4 .2b ,  of  c o u r s e ,  
and i f  s u p p o r t e d  would l e a d  us  t o  abandon i t .  The damage done t o  t h e  s p i r i t  
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of the  l i n e a r i z a b i l i t y  r equ i rement  by t h e  over throw of 4.2b a l o n e  is  minimal;  
i t  s imply  a l lows  a  r u l e  t o  appear  more than  once  on t h e  l i s t ,  b u t  s t i l l  re- 
q u i r e s  a l l  such appearances  of t h e  r u l e  t o  c o n s t i t u t e  a  sequence  and t o  be  
o rde red  i n  t h e  same way w i t h  r e s p e c t  t o  t h e  o t h e r  r u l e s  of  t h e  gramnlar. 
Obviously,  4 .2a  and 4 . 2 ~  a r e  t h e  h e a r t  of t h e  p r i n c i p l e .  
Apparent counterexamples  t o  4 .2a  o r  4 . 2 ~  ( " o r d e r i n g  paradoxes")  have 
a r i s e n  i n  work on a  v a r i e t y  of l anguages .  Many of t h e s e  h a v e  been d e a l t  
wi th  by r e f o r m u l a t i o n s  of t h e  r u l e s ,  r e d e f i n i t i o n s  of  f e a t u r e s ,  e t c . :  
d e v i c e s  which pe rmi t  t h e  r equ i rement  of  l i n e a r i z a b i l i t y  t o  b e  m a i n t a i n e d ,  
though a t  t h e  c o s t  of c o u n t e r - i n t u i t i v e  c l a i m s  about  t h e  s t r u c t u r e  o f  t h e  
languages  i n  q u e s t i o n .  Some such  c a s e s  w i l l  b e  r e a n a l y z e d  i n  c h a p t e r  V 
below, where i t  w i l l  b e  shown t h a t  t h e  c o r r e c t  s o l u t i o n s  t o  t h e s e  problems 
do i n  f a c t  c o n s t i t u t e  counterexamples  t o  4 . 2 .  The e x i s t e n c e  of  such c a s e s ,  
t h e n ,  w i l l  c o n s t i t u t e  p o s i t i v e  coun te r -ev idence  t o  t h e  p r i n c i p l e  of  l i n e a r  
o r d e r i n g ,  and as s u c h  w i l l  r e q u i r e  us  t o  conc lude  t h a t  t h e  r e l a t i o n  of 
o r d e r i n g  which is r e l e v a n t  f o r  phonology i s  n o t ,  i n  f a c t ,  ana logous  t o  t h e  
o r d e r i n g  r e l a t i o n s  h o l d i n g  between n a t u r a l  numbers, e t c .  A s  s u c h ,  i t  w i l l  
b e  n e c e s s a r y  t o  i n t r o d u c e  o t h e r  p r i n c i p l e s  of  a p p l i c a t i o n  o f  r u l e s  t o  d e a l  
w i t h  t h e  s o - c a l l e d  paradoxes .  
Attempts have  a l r e a d y  been made, of  c o u r s e ,  w i t h i n  t h e  t h e o r y  of  
g e n e r a t i v e  phonology, t o  i n t r o d u c e  such o t h e r  p r i n c i p l e s .  The most 
e x t e n s i v e l y  i n v e s t i g a t e d  p r o p o s a l  of t h e  s o r t  i s  t h e  p r i n c i p l e  of t h e  
t r a n s f o r m a t i o n a l  c y c l e ,  whereby t h e  r u l e s  a r e  o r g a n i z e d  l i n e a r l y ,  and app ly  
i n  a  l i n e a r  o r d e r  f i r s t  t o  t h e  innermost  c o n s t i t u e n t s  of  t h e  s y n t a c t i c  
b r a c k e t i n g , 1 4  then  r e a p p l y i n g  t h e  e n t i r e  l i s t  of r u l e s  t o  t h e  nex t  h i g h e s t  
l e v e l ,  e t c . ,  u n t i l  t h e  h i g h e s t  o r d e r  of b r a c k e t s  is  r e a c h e d .  Such a 
p r i n c i p l e  h a s  found i t s  most e x t e n s i v e  s u p p o r t  i n  t h e  a n a l y s i s  of  Eng l i sh  
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s t r c s s  begun by Chomsky, H a l l e  and Lukoff (19561, and f u r t h e r  r e p o r t e d  i n  
SPE and i n  H a l l e  and Keyser ( fo r thcoming) .  While numerous e f f o r t s  have  been 
made t o  app ly  t h i s  p r i n c i p l e  t o  segmenta l  phonology, t h e  a n a l y s e s  p r e d i c a t e d  
on t h i s  assumpt ian  have  g e n e r a l l y  been  shown t o  h e  i n c o r r e c t  i n  one way o r  
a n o t h e r .  S i n c e  s t r e s s  ass ignment  r u l e s ,  which a r e  i n  g e n e r a l  more i n t i m a t e l y  
connected w i t h  s y n t a c t i c  s t r u c t u r e  t h a n  most segmenta l  r u l e s ,  w i l l  n o t  be  
cons ide red  i n  d e t a i l  i n  t h i s  s t u d y ,  i t  i s  s a f e  t o  a s s e r t  t h a t  t h e  p r i n c i p l e  
of t h e  t r a n s f o r m a t i o n a l  c y c l e  h a s ,  a t  t h i s  p o i n t ,  no s u b s t a n t i v e  s u p p o r t  
i n  t h e  domain under i n v e s t i g a t i o n  h e r e .  Recent  work by M. Brame, which has  
no t  y e t  been p u b l i s h e d ,  s u g g e s t s  a s i m i l a r  p r i n c i p l e  may b e  n e c e s s a r y  t o  
e x p l a i n  t h e  f a c t s  of Arab ic  phonology,  b u t  u n t i l  t h e s e  r e s u l t s  a r e  more 
Z 
c o n c l u s i v e ,  i t  i s  i m p o s s i b l e  t o  c o n s i d e r  t h e i r  i m p l i c a t i o n s .  
I It i s  n e c e s s a r y  h e r e  t o  s a y  something about  t h e  p r i n c i p l e s  which w i l l  i 
be assumed t o  u n d e r l i e  t h e  a p p l i c a t i o n  of  a  set  of r u l e s  f o r  t h e  purposes  of 
c h a p t e r s  I1 and 111. These assumpt ions  w i l l  b e  examined i n  more d e t a i l  i n  
c h a p t e r  V below. We assume t h a t  o r d e r i n g  r e l a t i o n s ,  j u s t  l i k e  o t h e r  p r o p e r t i e s  
of r u l e s ,  are s t a t e d  i n  t h e  grammars o f  p a r t i c u l a r  languages  i n  p r e c i s e l y  
t h o s e  c a s e s  where they a r e  n o t  p r e d i c t a b l e  by  g e n e r a l  p r i n c i p l e s .  Thus, t h e  
grammar of  a  p a r t i c u l a r  l anguage  w i l l  c o n t a i n  a  s t a t e m e n t  about  t h e  o r d e r  of 
a p p l i c a t i o n  of two r u l e s  on ly  i n  c a s e  t h a t  o r d e r  i s  bo th  n e c e s s a r y  and unpre- 
d i c t a b l e .  The r u l e s  niay w e l l  b e  such  t h a t  i t  i s  unnecessary  t o  e s t a b l i s h  any 
o r d e r  of  a p p l i c a t i o n  f o r  c e r t a i n  p a i r s ,  and i f  s o  t h e r e  w i l l  b e  no  o r d e r i n g  
d e f i n e d  between t h e s e  r u l e s .  T h i s  i s  i n  g e n e r a l  t h e  c a s e  i f  t h e  a p p l i c a t i o n s  
of t h e  two r u l e s  do n o t  impinge on one  a n o t h e r .  Such a  s i t u a t i o n  i s  n o t ,  
of c o u r s e ,  p o s s i b l e  i n  a  l i n e a r l y  o r d e r e d  grammar, where each r u l e ' s  p o s i t i o n  
on t h e  l i s t  d e f i n e s  i t s  p o s i t i o n  r e l a t i v e  t o  a l l  of t h e  o t h e r  r u l e s  on t h e  
l i s t ,  b u t  i t  seems i n t u i t i v e l y  c o r r e c t .  
It  h a s  been  ment ioned  t h a t  some o r d e r i n g s  a r e  n o t  t o  b e  s t a t e d ,  b u t  
r a t h e r  p r e d i c t e d .  I t  i s  d e s i r a b l e  t o  u t i l i z e  t h e  i n s i g h t s  i n t o  t h e  d i f f e r i n g  
n a t u r a l n e s s  of d i f f e r e n t  p o s s i b l e  o r d e r s  of  p a i r s  o f  r u l e s  i n  d e f i n i n g  t h e  
g e n e r a l  p r i n c i p l e s  of  r u l e  o r d e r i n g s .  I t  w i l l  t h e r e f o r e  b e  assumed t h z t  t h e  
sequence  of a p p l i c a t i o n  of  t h e  r u l e s  i s  d e f i n e d ,  where  p o s s i b l e ,  by t h e  un- 
marked o r d e r  of  t h e  r u l e s  i n  q u e s t i o n ,  and t h a t  r u l e s  t h a t  a p p l y  i n  t h i s  
o r d e r  w i l l  c o n t a i n  no  o r d e r i n g  s p e c i f i c a t i o n  i n  t h e  grammar. R u l e s  which 
must a p p l y  i n  a marked o r d e r ,  on t h e  o t h e r  hand ,  a s  w e l l  a s  r u l e s  whose 
o r d e r  i s  i m p o r t a n t ,  b u t  f o r  which n o  unmarked o r d e r  e x i s t s ,  must b e  r e l a t e d  
by an e x p l i c i t  s t a t e m e n t  i n  t h e  grammar t o  t h i s  e f f e c t .  C o n s i s t e n t  w i t h  
K i p a r s k y ' s  o b s e r v a t i o n s  a b o u t  t h e  d i r e c t i o n  o f  h i s t o r i c a l  change ,  we can  s a y  
t h a t  a  p o s s i b l e  form o f  s i m p l i f i c a t i o n  o f  grammars i s  t h e  l o s s  of  a n  o r d e r i n g  
r e s t r i c t i o n ,  a  change  which  becomes q u i t e  p a r a l l e l  t o  t h e  l o s s  o f  a f e a t u r e  
o r  f e a t u r e s  from a r u l e ,  which i s  a w e l l  e s t a b l i s h e d  form o f  g e n e r a l i z a t i o n  
ove r  t ime .  Both t y p e s  of  change r e s u l t  i n  more g e n e r a l ,  less marked 
I grammars. 
I t  would seem t h a t  t h i s  p r o p o s a l  i s  n o t a t i o n a l l y  e q u i v a l e n t  t o  a 
s u g g e s t i o n  t h a t  a l l  o f  t h e  r e l e v a n t  o r d e r i n g s  a re  d e f i n e d ,  and  a p r i n c i p l e  
of e v a l u a t i o n  t h e n  a p p l i e s  t o  t h e  grammar which c o n s i d e r s  some of t h e s s  
( t h e  'unmarked'  o n e s )  l e s s  e x p e n s i v e  t h a n  o t h e r s .  I t  w i l l  be  s e e n  be low,  
however,  t h a t  t h e  n o t i o n  o f  'unmarked o r d e r 1  a s  f o r m u l a t e d  s o  f a r  c o n t a i n s  
c e r t a i n  fundamen ta l  i n d e t e r m i n a c i e s  whose r e s o l u t i o n  w i l l  l e a d  t o  e m p i r i c a l  
d i f f e r e n c e s  be tween t h e  proposals ' ;-  
The f o l l o w i n g ,  t h e n ,  i s  a p p r o x i m a t e l y  t h e  p r i ~ i c i p l e  of r u l e  a p p l i c a t i o n  
which i s  assumed h e r e :  g i v e n  a n  u n d e r l y i n g  form i n  t h e  l a n g u a g e ,  which  
c o n t a i n s  t h e  r u l e s  R R p ,  ..., R t o g e t h e r  w i t h  a  c o l l e c t i o n  of  o r d e r i n g  
n  
r e l a t i o n s  of  t h e  form "R must p r e c e d e  R " ( o r ,  e q u i v a l . e n t l y ,  "R must  n o t  i j i 
fo l low K "), c o n s i d e r  a l l  p o s s i b l e  sequences of  t h e  r u l e s .  D i s c a r d  any j 
such p o s s i b l e  sequence  which c o n t a i n s  two r u l e s  whose  o r d e r  c o n t r a d i c t s  
one of t h e  r e s t r i c t i o n s .  Of t h e  remaining p o s s i b l e  o r d e r i n g s ,  d i s c a r d  any 
which c o n t a i n s  two r u l e s  i n  a marked o r d e r  u n l e s s  t h i s  o r d e r  is  e x p l i c i t l y  
provided f o r  i n  one of t h e  r e s t r i c t i o n s .  The r e s u l t  of t h i s  p rocedure  may 
n o t ,  i n  g e n e r a l ,  b e  a s i n g l e  o r d e r i n g ,  b u t  i t  i s  necessa ry  t o  impose, as a 
g e n e r a l  g l o b a l  c o n d i t i o n  o f  adequacy f o r  grammars, t h e  requi rement  t h a t  a l l  
such p o s s i b l e  o r d e r s  remaining a f t e r  t h e  e l i m i n a t i o n s  d e s c r i b e d  above y i e l d  
t h e  same r e s u l t .  Such a c o n d i t i o n  i s  c l e a r l y  s a t i s f i a b l e  f o r  any grammar; 
i n  t h e  l i m i t i n g  case i t  may b e  n e c e s s a r y  t o  impose an  o r d e r  between e v e r y  
p a i r  of  r u l e s ,  i n  which c a s e  t h e  e l i m i n a t i o n s  w i l l  y i e l d  a s i n g l e  c a n d i d a t e  
fo r  t h e  a p p l i c a t i o n ,  whose o u t p u t  w i l l  be  unique .  I n s o f a r  as o t h e r  o r d e r i n g s  
have no e m p i r i c a l  consequences ,  t h e i r  absence  from t h e  grammar w i l l  r e s u l t  
i n  an  inde te rminacy  i n  t h e  a p p l i c a t i o n  o f  t h e  r u l e s  ( i . e . ,  t h e  e q u i v a l e n c e  
c l a s s  of o r d e r i n g s  remaining a f t e r  t h e  e l i m i n a t i o n s  a r e  performed w i l l  
c o n t a i n  more t h a n  one member), b u t  w i l l  p o t  r e s u l t  i n  any inde te rminacy  i n  
t h e  o u t p u t .  The rules a r e  t h e n  a p p l i e d  ( e q u i v a l e n t l y )  i n  any one  o f  t h e  
o r d e r s  o b t a i n e d ,  w i t h  e a c h  r u l e  a p p l y i n g  t o  t h e  o u t p u t  o f  t h e  p r e v i o u s  rule.. 
I n  some of t h e  c a s e s  d i s c u s s e d  i n  t h e  e n s u i n g  c h a p t e r s  where the 
o r d e r i n g  o f  t h e  r u l e s  c o n t r a d i c t s  t h e  p r l c c i p l e  of l i n e a r i z a b i l i t y ,  b u t  is 
c o n s i s t e n t  w i t h  t h e  p r i n c i p l e  of l o c a l  o r d e r i n g  j u s t  d e f i n e d ,  w e  w i l l  b e  
a b l e  t o  s u g g e s t  t h e  approach which a formal ism f o r  t h e  r e l e v a n t  n o t i o n s  
( e s p e c i a l l y  t h a t  of "unmarked o rde r" )  must t a k e  i n  o r d e r  t o  a l l o w  t h e  
s t a t e m e n t  of t h e  a p p a r e n t l y  c o r r e c t  s o l u t i o n s  t o  the problems d i s c u s s e d .  
I n  o t h e r  c a s e s ,  however, t h e  d a t a  a v a i l a b l e  about  t h e  fo rmal  p r o p e r t i e s  
of such exampies is  i n s u f f i c i e n t  t o  de te rmine  a unique  s o l u t i o n  t o  t h e  
problems of f o r a u l a t i o n ,  o r  else no p a r t i c u l a r l y  a p p e a l i n g  s o l u t i o n  p r e s e n t s  
i t s e l f  a t  t h e  p r e s e n t .  I n  s u c h  c a s e s ,  d e t a i l s  must  b e  l e f t  t o  F u t u r e  
r e s e a r c h .  Our aim h e r e  i s  n o t  t o  p r o v i d e  a  d e f i n i t i v e  t h e o r y ,  b u t  r a t h e r  
t o  p o i n t  o u t  and d i s c u s s  a c l a s s  of problems whose c o r r e c t  s o l u t i o n  must 
be s t a t a b l e  i n  any  a d e q u a t e  t h e o r y  of  grammar. The p r i n c i p a l  p o i n t  of 
t h e s e  examples is  t h a t  t h e  c o r r e c t  s o l u t i o n s  a r e  n o t  c o n s i s t e n t  w i t h  a  
p r i n c i p l e  of l i n e a r  order. 
Notes 
1 For f u r t h e r  d i s c u s s i o n  of t h e  i s s u e s  r a i s e d  h e r e ,  t h e  r e a d e r  is 
r e f e r r e d  t o  H a l l e  (1958),  H a l l e  (1962),  and t h e  d i s c u s s i o n  i n  H a l l e  (1959). 
Th i s  s t u d y  is obviously  based almost  e n t i r e l y  on H a l l e ' s  work, t o g e t h e r  
w i t h  Chomsky (1967) and a  few o t h e r  works. 
2 This  work, whose c o n c l u s i o n s  form t h e  s t a r t i n g  p o i n t  f o r  much of 
what f o l l o w s ,  w i l l  f r e q u e n t l y  b e  r e f e r r e d  t o  simply as - SPE. 
3 The p r i n c i p a l  m o d i f i c a t i o n  of t h e  SPE f e a t u r e s  is t h e  accep tance  
of t h e  major c l a s s  f e a t u r e  [f s y l l a b i c ] ,  which was d e s c r i b e d  i n  SPE but 
n o t  wide ly  u t i l i z e d  t h e r e .  T h i s  f e a t u r e  was sugges ted  by J . C .  Mi lne r  and 
C . J .  Ba i l ey .  Other d i f f e r e n c e s  from t h e  SPE f e a t u r e s  a r e  r e l a t i v e l y  minor, 
and w i l l  b e  p o i n t e d  o u t  where they  a r i s e .  
4 A c h a r a c t e r i z a t i o n  of t h i s  t h e o r e t i c a l  o r i e n t a t i o n  i n  20th  c e n t u r y  
American l i n g u i s t i c s  call be  found,  w i t h  c r i t i c a l  d i s c u s s i o n ,  i n  Chomsky (1964).  
The term "phonemic", where i t  is used i n  t h i s  s t u d y ,  does n o t  i n  g e n e r a l  have 
any r e f e r e n c e  t o  taxonomic phonemic t h e o r y ,  b u t  r a t h e r  t o  t h e  r e d e f i n i t i o n  of 
t h e  term which h a s  a r i s e n  i n  g e n e r a t i v e  phonology. T h i s  re-use of a  t e c h n i c a l  
term w i t h  a  s i m i l a r ,  b u t  e n t i r e l y  d i s t i n c t  meaning is  perhaps  u n f o r t u n a t e ,  
b u t  is  c l e a r l y  d e s i r a b l e  i f  an  unending p r o l i f e r a t i o n  of  terminology is t o  
be avoided.  I n  a d d i t i o n ,  i t  is  c la imed t h a t  t h i s  usage of t h e  term corresponds  
most c l o s e l y  t o  t h e  impor tant  i n s i g h t s  of e a r l y  phonemic t h e o r i s t s ,  w h i l e  
a v o i d i n g  t h e  e r r c r s  a t t e n d a n t  on t h e i r  p r e c i s e  view of language.  
Without s t r o n g  c o n s t r a i n t s  on t h e  c l a s s  of p o s s i b l e  f e a t u r e s  and 
t h e  k i n d s  of r u l e s  t h a t  can r e l a t e  t h e  two l e v e l s ,  t h i s  c l a im i s  o f  c o u r s e  
.a 
q u i t e  vacuous.  For some d i s c u s s i o n  o f  t h e s e  i s s u e s ,  c f .  P o s t a l  (1968). 
It i s  assumed t h a t  t h e  p o s i t i o n  t a k e n  i n  t h i s  s e c t i o n  i s  no l o n g e r  i 
c o n t r o v e r s i a l ,  i n  l i g h t  of works s u c h  as t h o s e  c i t e d  i n  f n .  1, Chomsky (1964),  
and Chomsky and H a l l e  (1967). The r e a d e r  who f i n d s  them s o  is r e f e r r e d  t o  
1 
t h i s  last-named work f o r  a  c o n c l u s i v e  r e p l y .  
i 
1 
' The o p p o s i t i o n  t e n s e l l a x  i s  employed h e r e  a s  a cover  symbol f o r  
-- 
whatever f e a t u r e  may a c t u a l l y  d i f f e r e n t i a t e  t h e s e  two c l a s s e s  of  vowels.  
From p u b l i s h e d  d e s c r i p t i o n s  of  Te lugu ,  i t  is n o t  immediately c l e a r  what  
D 
mechanism is invo lved .  Halle h a s  s u g g e s t e d  ( p e r s o n a l  communication) t h a t  
i 
t h e  r e l e v a n t  f e a t u r e  is t h a t  o f  [ r e t r a c t e d  tongue r o o t ] ,  a s  s u g g e s t e d  by 
Ladefoged (1967) f o r  Igbo  vowel harmony. 
i 8 
Observe t h a t  t h e  f e a t u r e s  c h a r a c t e r i z i n g  t h i s  c l a s s  a r e  n o t  i d e n t i c a l  
v f o r  a l l  o f  i ts  members. Th i s  f a c t  w i l l  p rove  c r u c i a l  below. [ c , s ]  are 
p a l a t a l - a l v e o l a r s  i . .  , [ - an t ,  + c o r ,  + h i g h ,  -back,  e t c . ]  ; [kY,  gy, and 9Y] 
a r e  p a l a t a l i z e d  v e l a r s  ( i  e .  , [ - a n t ,  - co r  , +high ,  -back, etc.  ]  , w h i l e  [ l Y ]  
i s  p robab ly  a  p a l a t a l i z e d  d e n t a l  [ + a n t ,  + c o r ,  +h igh ,  -back, e t c .  1 .  T h i s  
i n t e r p r e t a t i o n  seems d i c t a t e d  by t h e  t r a n s c r i p t i o n  employed by Gibson.  
9 A s  n o t e d  above,  t h e  i n t e r p r e t a t i o n  of t h e s e  f e a t u r e s  i s  d i s c u s s e d  
i n  c h a p t e r  7 o f  SPE. 
lo It h a s  been p o i n t e d  ou t  t o  m e  by Kenneth P a l e  ( p e r s o n a l  cornmunica- 
t i o a )  t h a t  t h i s  fo rmula t ion  may no t  b e  c o r r e c t .  He p o i n t s  o u t  t h a t  i n  Pame 
d ,  n ,  e t c .  a r e  i n t e r d e n t a l ,  whi le  c and s a r e  a l v e o l a r .  I t  i s  t h e n  l i k e l y  f,- - - - 
t h a t  t h e  - n  i n  words l i k e  /ki+nc$o/ i s  a l s o  a l v e o l a r ,  as opposed t o  i n t e r -  
v o c a l i c  - n e . .  , k i .  I n  t h i s  c a s e ,  t h e  p a l a t a l i z a t i o n  r u l e  w i l l  y i e l d  
n  Y ( Y )  from - n  b e f o r e ,  e . g .  , 5, w h i l e  g i v i n g  from - n  i n  i s o l a t i o n .  It would 
n o t  then b e  n e c e s s a r y  f o r  n a s a l  a s s i m i l a t i o n  t o  apply  a f t e r  p a l a t a l i z a t i o n  
i n  t h e  d e r i v a t i o n  of  [ k i n z s o ] .  T h i s  does n a t  a f f e c t  t h e  p o i n t  b e i n g  made 
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h e r e ,  however; i n  t h i s  c a s e ,  t h e  p a l a t a l i z a t i o n  r u l e  must app ly  t o  t h e  o u t p u t  
I 
of t h e  a s s i m i l a t i o n  r u l e ,  s i n c e  t h e  n  o n l y  becomes a l v e o l a r  through t h e  
! 
o p e r a t i o n  of  t h i s  r u l e .  The p o i n t  b e i n g  made is t h a t  t h e  r e p r e s e n t a t i o n s  
5 
which serve as i n p u t  t o  one r u l e  a r e  c r e a t e d  by t h e  o p e r a t i o n  of the  o t h e r .  
X 
This  remains t h e  c a s e  r e g a r d l e s s  of which r u l e  i s  t o  app ly  f i r s t .  
l1 For t h e  p r e s e n t ,  w e  w i l l  assume t h e  u s e  of t h e  n o t a t i o n s  of 
a b b r e v i a t i o n  by a v a r i a b l e  and a b b r e v i a t i o n  by p a r e n t h e s e s  and b r a c e s  1 
conform t o  t h e  p r i n c i p l e s  g i v e n  i n  SPE. These p r i n c i p l e s  w i l l  be  d i s -  
? 
cussed and e v a l u a t e d  i n  more d e t a i l  i n  c h a p t e r  I V  below. 
l2 The d e v i c e  of neighborhood r u l e s  was proposed by Bach (1968), 
and w i l l  be  d i s c u s s e d  i n  some d e t a i l  i n  c h a p t e r  I V  below. We. adap t  t h e  
i 
1 
n o t a t i o n  "73 - Y f f  a s  an a b b r e v i a t i o n  f o r  t h e  sequence of two environments 
- - 
- 
XI1 where "X" and "Y" I1/X Y1' and "/Y- a re  any s t r i n g s  of symbols, and 
: 
- 
11-11 X and "Y" r e p r e s e n t  t h e  m i r r o r  images of t h e s e  s t r i n g s .  
1 3  The r e l a t i o n  "fol lows"  i s  d e f i n a b l e  n a t u r a l l y  i n  terms of t h e  
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r e l a t i o n  "precedes", and w i l l  b e  used i n t e r c h ~ n g e a b l y  w i t h  t h e  l a t t e r  i n  
cases  where i t  i s  more perspicuous. 
l4 The r e a d e r  i s  r e f e r r e d  t o  the  i n t r o d u c t o r y  chapters  of  SPE f o r  the 
n o t i o n s  of  s y n t a c t i c  b r a c k e t i n g  which  are r e l e v a n t  here. 
C h a p t e r  I1 - The I c e l a n d i c  Vowel System 
11.1 The i n v e n t o r y  of -- vowels .  The comple t e  i n v e n t o r y  of  vowels  i n  t h e  
p h o n e t i c  r e p r e s e n t a t i o n s  of  (Kodern)  I c e l a n d i c  words of n a t i v e  o r i g i n  
c o n s i s t s  o f  t h e  f o l l o w i n g  1 4  e l e m e n t s :  
1.1 P h o n e t i c  form -
t 
[ i j  I 
f [ 1 I 
i 1 jel 
i [ e l  
i [awl 














a u  
T h i s  vowel  s y s t e m  h a s  p r o b a b l y  h a d  more e n e r g y  expended on i t  i n  t h e  form 
of  d i a g r a m m a t i c  a r r a n g e m e n t s  t h a n  any  o t h e r  i n  t h e  wor ld .  B e n e d i k t s s o n  
(1958,  1959 ,  1963a)  h a s  d i s c u s s e d  t h e  r a n g e  o f  p o s s i b l e  a r r a n g e m e n t s  of  t h e  
s y s t e m  a n d  i t s  g e n e t i c  p r e d e c e s s o r s  i n  g r e a t  d e t a i l .  It s h o u l d  b e  p o i n t e d  
o u t  t h a t  t h e  above r e p r e s e n t s  t h e  vowel  s y s t e m  of  s t r e s s e d 1  s y l l a b l e s ;  i n  
u n s t r e s s e d  s y l l a b l e s ,  o n l y  [ I ] ,  [ i j ]  , and [ a ]  a r e  found ,  whose a r r angemen t  
i s  u n c o n t r o v e r s i a l .  
A f a c t  o f  the s u r f a c e  p h o n e t i c s  i s  t h e  o c c u r r e n c e  o f  t h e  above 
s t r e s s e d  vowels  w i t h  o r  w i t h o u t  p h o n e t i c  l e n g t h .  T h e r e  h a s  b s e n  some 
2 d i s c u s s i o n  i n  t h e  l i t e r a t u r e  o f  t h e  q u e s t i o n  o f  whe the r  t h i s  l e n g t h  s h o u l d  
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be marked d i s t i n c t i v e l y  on t h e  vowel o r  whe ther  i t  s h o u l d  be  p r e d i c t e d  from 
t h e  a d j a c e n t  consonantism: s i n c e  t h e  r u l e  p r e d i c t i n g  t h e  l e n g t h  i n  terms o f  
t h e  consonant ism i s  needed i n  any c a s e ,  i t  i s  p o s s i b l e  t o  d i s p e n s e  
e n t i r e l y  w i t h  l e n g t h  markings f o r  t h e  vowels on t h e  b a s i s  of t h e  f o l l o w i n g  
r u l e :  
1 . 2  [+ s y l l ]  + [+ l o n g ]  / - 
The d e t a i l s  of t h i s  r u l e  a r e  f a i r l y  u n c o n t r o v e r s i a l ,  and i t  w i l l  p l a y  no  
f u r t h e r  r o l e  i n  t h e  d i s c u s s i 3 n  h e r e .  
Another r u l e  which a f f e c t s  t h e  vowels i n s e r t s  a g l i d e  between a  vowel 
and c e r t a i n  f o l l o w i n g  v e l a r s  ([I], [ j i ]  from &, [j] from d). T h i s  r u l e ,  
l i k e  t h a t  p roduc ing  p h o n e t i c  l e n g t h ,  r e q u i r e s  l i t t l e  comment. I n  a d d i t i o n ,  
t h e  phenomenon of p r e - a s p i r a t i o n  s h o u l d  b e  ment ioned.  Geminate s t o p s  and 
c e r t a i n  sequences  of s t o p  plus s o n o r a n t  a r e  p receded  by an a s p i r a t i o n  of 
s o r t s ,  w i t h  a  q u a l i t y  s i m i l a r  t o  t h a t  o f  a  p r e c e d i n g  vowel. I n  t h e  c a s e  o f  
p r e c e d i n g  d i p h t h o n g s ,  t h e  s o u r c e  o f  t h i s  i s  c l e a r :  t h e  second e lement  of 
t h e  d i p h t h o n g  ( t h e  o f f - g l i d e )  is  s i m p l y  d e v o i c e d ,  t h e  f i r s t  e lement  r e m a i n i n g  
u n a f f e c t e d .  If t h e  p r e c e d i n g  vowel is  o n l y  one mora l o n g ,  however,  t h e  
f o l l o w i n g  o c c u r s :  t h e  vowel segment i t s e l f  i s  reduced t o  h a l f  l e n g t h ,  and  
is  f o l l o w e d  by a h a l f - l e n g t h  v o i c e l e s s  segment of t h e  same q u a l i t y .  How 
such  a p r o c e s s  is  t o  b e  f o r m a l i z e d  i n  l i n g u i s t i c  t h e o r y  is u n c l e a r ;  some 
d e v i c e  must be a v a i l a b l e  t o  d e a l  w i t h  t h e  problem which i s  a b l e  t o  c o n s i d e r  
a l o n g  vowel a s  two morae l o n g ,  and a  s h o r t  vowel a s  two half -morae,  i n  t h e  
s a n e  r u l e .  T h i s  p r o c e s s  i s  n o t  r e s t r i c t e d  t o  I c e l a n d i c ;  a s i d e  from t h e  f a c t  
t h a t  t h e  same t h i n g  t a k e s  p l a c e  i n  some d i a l e c t s  of Faroese  ( c f .  c h a p t e r  1111, 
Kenneth Hale  ( p e r s o n a l  communication) h a s  n o t e d  t h e  e x a c t  same f a c t s  a b o u t  
p r e - s s p i r a t i o n  i n  Papago. 
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In  examining t h e  a l t e r n a t i o n s  which t h e  vowels i n  1.1 undergo,  c o ~ l s i d e r  
t h e  forms i n  1 .3:  
1 .3  a .  s v a n g u r  ' hungry '  : s v e n g r i  ' h u n g r i e r '  
b .  h 5 r  ' h i g h '  : h r r r i  ' h i g h e r 1  
c.  o f a n  ' ( f rom)  above : e f r i  ' h i g h e r  above'  
d .  b6k 'book'  : b c k l i n g u r  'pamphlet1  
e. u r 8  ' h o l e '  : p 8 1 i n g u r  'cub '  
f .  mjGkur ' s o f t '  : mfkr i  ' s o f t e r '  
g. a u s t u r  ' e a s t e r l y '  : e y s t r i  'more e a s t e r l y '  
Th i s  a l t e r n a t i o n ,  which w i l l  b e  d i s c u s s e d  more e x t e n s i v e l y  below, is  r e f e r r e d  
t o  as i -umlau t ,  and a p p e a r s  t o  b e  c o n d i t i o n e d  by t h e  p r e s e n c e  o r  a b s e n c e  of 
an /i/ i n  t h e  s y l l a b l e  f o l l o w i n g  t h e  vowel a f f e c t e d .  We can s a y  t h a t  t h e  
vowels i n  t h e  f i r s t  members o f  each p a i r  a r e  b a s i c ,  and t h a t  t h e  vowels i n  
t h e  second members of t h e  p a i r s  a r e  d e r i v e d  from them by a n  i -umlaut  r u l e  
which is c o n d i t i o n e d  by t h e  p r e s e n c e  o f  a  f o l l o w i n g  - i. 
Examinat ion q u i c k l y  r e v e a l s  t h a t  t h i s  s t a t e m e n t  i s  f a r  from a d e q u a t e  
t o  d e s c r i b e  t h e  f a c t s ,  however. For i n s t a n c e ,  t h e  g r e a t  m a j o r i t y  of m a s c u l i n e  
and n e u t e r  s t r o n g  nouns have  a d a t i v e  s i n g u l a r  which ends  i n  -i, - b u t  most o f  
t h e s e  do n o t  show umlaut :  
1 . 4  a. h a t t u r  ' h a t ' ;  d . s g .  h a t t i  
b .  h l s t u r  ' l a u g h t e r '  ; d . s g .  h l z t i  
c .  b o r z  ' t a b l e ' ;  d . sg .  b o d i  
d. b16m ' f l o w e r ' ;  d . s g .  b l6mi  
e. fundur  ' d i s c o v e r y ' ;  d .sg .  f u n d i  
f .  116s ' h o u s e ' ;  d . sg .  h 6 s i  
g .  draurnur ' d ream' ;  d . s g .  draumi 
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The case  e n d i n g s  a r e  of  c o u r s e  always u n s t r e s s e d ;  r e c a l l  t h a t  t h e  o n l y  
vowels which o c c u r  i n  u n s t r e s s e d  p o s i t i o n  a r e  2, L, and u. I f  we assumed 
-- 
t h a t  t h e  u n d e r l y i n g  vowel sys tem i n  u n s t r e s s e d  p o s i t i o n  was r i c h e r  t h a n  t h i s ,  
and t h a t  a  r u l e  of  vowel r e d u c t i o n  a p p l i e d  t o  r e d u c e  t h e  i i ~ v e n t o r y  t o  a ,  i ,  
- - 
and 2,  t h e n  w e  cou ld  r e p r e s e n t  t h o s e  p h o n e t i c  u n s t r e s s e d  - i ' s  which do n o t  
cause  umlaut a s  some vowel o t h e r  t h a n  - i i n  t h e  u n d e r l y i n g  r e p r e s e n t a t i o n ,  
and then  a p p l y  i -umlaut  b e f o r e  vowel r e d u c t i o n .  Unless  some o t h e r  p r o p e r t y  
of  t h e s e  vowels becomes a p p a r e n t  a t  a  l a t e r  p o i n t  t o  i n f l u e n c e  o u r  c h o i c e ,  
t h e  vowel which s h o u l d  b e  chosen t o  r e p r e s e n t  non-umlauting u n s t r e s s e d  - i 
would seem l o g i c a l l y  t o  b e  one d i f f e r i n g  i n  as few f e a t u r e s  a s  p o s s i b l e  
from - i. The vowel - e  d i f f e r s  from - i only  by  t h e  f e a t u r e  [ h i g h ] ;  l e t  u s , t h e n ,  
r e p r e s e n t ,  e . g . ,  t h e  d a t i v e  s i n g u l a r  e n d i n g  of  t h e  nouns i n  1 . 4  as u n d e r l y i n g  
/ - e l .  
The umlaut r u l e  r a i s e s  still  more p rob lems ,  however: a number o f  forms 
a p p e a r  t o  show umlau t ,  b u t  have no - i i n  t h e  s u r f a c e  form which c o u l d  have  
been r e s p o n s i b l e  f o r  t h e  o p e r a t i o n  of  t h e  r u l e :  
1 . 5  a. mann 'man ( a c c .  s g . ) ' ;  menn ( a c c .  p l . )  
b. gds  ' g o o s e ' ;  g x s  ' g e e s e '  
c. h n 6 t  ' n u t ' ;  h n e t u r  'nuts' 
d .  box 'book'  ; b %  k u r  ' books '  
e .  mds 'mouse ' ;  m f s  'mice '  
Conf ron ted  w i t h  t h e s e  f a c t s ,  w e  might  b e  tempted t o  abandon t h e  a t t e m p t  
t o  p r e d i c t  t h e  occurence  o f  umlaut i n  p h o n o l o g i c a l  terms i n  I c e l a n d i c ,  and 
c l a i m  t h a t  i t  must b e  i n d i c a t e d  i n  t h e  l e x i c o n  by some ad h o c  f e a t u r e .  
Such an a n a l y s i s  h a s  been  s u g g e s t e d  f o r  German by Zwicky (1968) ( though i t  
h a s  s i n c e  been c h a l l e n g e d ) .  Though i t  may b e  t h e  o n l y  way open,  s u c h  a  
s o l u t i o n  would i n v o l v e  an enormous c o s t ,  and some o t h e r  way would c e r t a i n l y  
be d e s i r a b l e  i f  one  cou ld  be  found.  I n  f a c t ,  a n o t h e r  s o l u t i o n  would have 
t o  l i e  i n  r e p r e s e n t i n g  t h e  umlauted forms i n  1 . 5 ,  and o t h e r s  where t h e  r u l e  
must b e  assumed t o  have  a p p l i e d ,  b u t  where t h e r e  i s  no m o t i v a t i n g  i ,  w i t h  an 
- 
u n d e r l y i n g  - i which i s  l a t e r  d e l e t e d .  T h i s ,  however ,  would r e q u i r e  t h a t  eve ry  
i c a r r y  some f e a t u r e  which i n d i c a t e s  i t s  s t a t u s  w i t h  r e s p e c t  t o  t h e  d e l e t i o n  
- 
r u l e ,  s i n c e  n o t  a l l  i ' s  a r e  d e l e t e d .  The u s e  o f  such  a  d i a c r i t i c  f e a t u r e  
- 
seems h a r d l y  more a p p e a l i n g  t h a n  t h e  u s e  of  t h e  r u l e  f e a t u r e ;  however,  we 
s h a l l  s e e  t h a t  i t  can  s t i l l  be  m a i n t a i n e d .  
To s e e  how, l e t  us examine t h e  f e a t u r e  compos i t ion  o f  t h e  e lements  
of  t h e  s t r e s s e d  vowel sys tem.  C o n s i d e r i n g  o n l y  t h e  vowels  5 ,  6 ,  i, 5 ,  
- - 
(and i=f), - and 2, g ,  i, 2, 2 (and y=i), we see t h a t  t h e  l a t t e r  a r e  composed, 
b a s i c a l l y ,  of  t h e  fo rmer  minus a g l i d e . 3  Though t h e r e  a r e  v i r t u a l l y  n o  
a l t e r n a t i o n s  i n  t h e  l a n g u a g e  between members of  t h e  one  s e t  and t h o s e  of t h e  
o t h e r ,  an economy of r e p r e s e n t a t i o n  c o u l d  b e  o b t a i n e d  i f  w e  e l i m i n a t e d  the 
u n d e r l y i n g  d i p h t h o n g s ,  r e p l a c i n g  them w i t h  r e p r e s e n t a t i o n s  i d e n t i c a l  t o  
t h o s e  o f  t h e  c o r r e s p o n d i n g  s i m p l e  vowels  e x c e p t  f o r  t h e  p r e s e n c e  of  a 
f e a t u r e  t o  i n d i c a t e  t h a t  t h e y  undergo a  r u l e  i n s e r t i n g  a  g l i d e .  S i n c e  t h e r e  
i s ,  i n  a d d i t i o n  t o  t h e  m a t t e r  of  t h e  p r e s e n c e  of  t h e  g l i d e ,  a  p h o n e t i c  
d i f f e r e n c e  i n  t e n s e n e s s  between t h e  two s e t s ,  we can u s e  t h e  f e a t u r e  [ *  t e n s e ]  
t o  i n d i c a t e  s u s c e p t i b i l i t y  t o  t h e  r u l e  of  d i p h t h o n g i z a t i o n .  
T h e r e  a r e  some few g e n e r a l i z a t i o n s  t h a t  can b e  made about  t h e  d i s -  
t r i b u t i o n  o f  t h e  f e a t u r e  [ *  t e n s e ]  i n  u n d e r l y i n g  forms , 4  b u t  i t s  v a l u e  i n  
s y l l a b l e s  t h a t  w i l l  r e c e i v e  t h e  s t r e s s  i s  g e n e r a l l y  u n p r e d i c t a b l e .  I n  un- 
s t r e s s e d  s y l l a b l e s ,  however ,  o n l y  [ -  t e n s e ]  vowels  a p p e a r ,  s u g g e s t i n g  t h e  
e x i s t e n c e  o f  a  r u l e  l i k e  1 . 6  a s  p a r t  of t h e  vowel r e d u c t i o n  p r o c e s s :  
1 . 6  [+ s y l l ]  + [ -  t e n s e ]  I - z s s  1 
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Ncte t h a t  we now have a v a i l a b l e  t o  us a  f e a t u r e  which can be  used t o  
c h a r a c t e r i z e  t h e  d i f f e r e n c e  between t h o s e  ( u n s t r e s s e d )  - i t s  which ,  a f t e r  
caus ing  umlaut ,  a r e  d e l e t e d ,  and t h o s e  which remain.  If t h e  - i t s  which a r e  
t o  be s u b j e c t  t o  d e l e t i o n  a r e  r e p r e s e n t e d  a s  [ -  t e n s e ] ,  w h i l e  t h o s e  t h a t  
a r e  n o t  a r e  [+ t e n s e ] ,  we can f o r m u l a t e  a  r u l e  which d e l e t e d  u n s t r e s s e d  
l a x  - i, and app ly  i t  b e f o r e  1 . 6 .  
T h i s  r u l e  d e l e t i n g  u n s t r e s s e d  l a x  - i (and - u a s  w e l l ,  a s  w i l l  b e  
s u g g e s t e d  below) does  n o t  a p p l y  i n  a l l  c a s e s ,  b u t  on ly  i n  c e r t a i n  phono- 
l o g i c a l l y  fo rmulab le  env i ronments .  I n  o t h e r  env i ronments ,  t h e  d i s t i n c t i o n  
of t e n s e n e s s  i n  u n s t r e s s e d  vowels  i s  i r r e l e v a n t ,  and is  n e u t r a l i z e d  by t h e  
o p e r a t i o n  of  r u l e  1 . 6 .  The e x a c t  f o r m u l a t i o n  o f  t h e  vowel d e l e t i o n  r u l e  w i l l  
have t o  a w a i t  f u r t h e r  d i s c u s s i o n  of  t h e  umlaut  r u l e s ,  s i n c e  i t  is  t h e i r  
o p e r a t i o n  t h a t  p r o v i d e s  t h e  c r u c i a l  e v i d e n c e  f o r  t h e  p r e s e n c e  of  t h e  d e l e t e d  
vowels. A t  t h i s  p o i n t ,  however,  w e  can s a y  t h a t  t h e  vowel i n v e n t o r y  c o n t a i n s  
b o t h  t e n s e  and l a x  2, 2, i, 2, and 5, i n  a d d i t i o n  t o  [GI ,  [ e j ] ,  and [ G U ] ,  
tchich ilave n o t  y e t  been d i s c u s s e d .  I t  h a s  f u r t h e r  been e s t a b l i s h e d  t h a t  t h e  
u n s t r e s s e d  vowel sys tem is n o t  r e s t r i c t e d  t o  2, A, and - u  i n  u n d e r l y i n g  fo rms ,  
b u t  c o n t a i n s  i n  a d d i t i o n  a t  l e a s t  some t e n s e  vowels ,  p l u s  t h e  vowel 5. 
1 1 . 2  The u-umlaut r u l e .  One of t h e  most i n t e r e s t i n g  and p r o d u c t i v e  
a l t e r n a t i o n s  i n  t h e  I c e l a n d i c  vowel s y s t e m  is  t h a t  between 2 and i n  forms 
l i k e  t h e s e :  
2 . 1  a .  f a t a  l p a i l f ;  o b l i q u e  s i n g u l a r  c a s e s  f 6 t u  
b .  h e i l a g u r  ' h o l y ' ;  nom. s g .  fem. h e i l G g  
A s  i -umlaut was c o n d i t i o n e d  by t h e  p r e s e n c e  i n  t h e  f o l l o w i n g  s y l l a b l e  o f  
an  - i ,  s o  t h i s  a l t e r n a t i o n  a p p e a r s  t o  be  produced by a  f o l l o w i n g  2. But t h i s  
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f o r m u l a t i o n  l e a v e s  s number of f a c t s  t o  b e  accoun ted  f o r :  f i r s t ,  a  g r e a t  
many nouns end i n  2 i n  t h e  n o m i n a t i v e  s i n g u l a r  b u t  do n o t  show u-umlaut: 
2 . 2  a .  d a l u r  ' v a l l e y  
b .  a k u r  ' f i e l d '  
c .  f a r a l d u r  ' ep idemic '  
These words  do  show u-umlaut when fo l lowed  by o t h e r  end ings  c o n t a i n i n g  1, 
such  as t h e  - urn of  t h e  d a t i v e  p l u r a l ;  i t  is  t h u s  d e f i n i t e l y  a  c h a r a c t e r i s t i c  
of  t h e  e n d i n g  - u r  and n o t  of  t h e  r o o t  t h a t  t h e  forms i n  2 . 2  do n o t  show 
umlaut .  
Along t h e  l i n e s  of  t h e  p r o p o s a l  advanced above f o r  d e a l i n g  w i t h  t h e  
d a t i v e  s i n g u l a r  a s  / - e l ,  we migh t  p r o p o s e  t o  r e p r e s e n t  t h e  vowel of -ur as 
someth ing  o t h e r  t h a n  - u ( e . g . ,  - o ) ,  which does  n o t  o t h e r w i s e  o c c u r  i n  un- 
s t r e s s e d  p o s i t i o n ,  and t h e n  h a v e  vowel r e d u c t i o n  c o n v e r t  t h i s  o t h e r  vowel 
t o  - u  a f t e r  t h e  u-umlaut r u l e  h a s  a p p l i e d .  T h i s  s o l u t i o n  w i l l  l e a d  t o  some 
l o s s  of g e n e r a l i t y  i n  d e a l i n g  w i t h  t h e  e n d i n g  -9 - u r  however. A f t e r  nouns 
which end i n  a vowel ,  t h i s  e n d i n g  h a s  t h e  s h a p e  2, w i t h  no  vowel: 
2 . 3  a. l a e k n i r  ( f rom / 1 5 k n f + r / )  . ' d o c t o r '  
b .  s n j 6 r  (from / s n e o + r / )  'snow' 
If t h e  nom. s g .  end ing  i s  r e p r e s e n t e d  a s ,  s a y ,  / - o r / ,  a  r u l e  w i l l  b e  
needed t o  d e l e t e  t h e  vowel a f t e r  a vowel s t em.  O t h e r  r u l e s  a r e  n e c e s s a r y  
t o  d e l e t e  vowels  b e f o r 2  vowels ,  b u t  n o t  a f t e r .  I n  a d d i t i o n  t o  t h i s  f a c t ,  
t h e  e n d i n g  which a p p e a r s  a s  - - u r  a f t e r  c o n s o n a n t s  and a s  s imply  2 a f t e r  vowels  
is  c o m p l e t e l y  a s s i m i l a t e d  a f t e r  c e r t a i n  d e n t a l s  ( r ,  1, L, o r  - s ) .  Thus ,  t h e  
nom. s g .  e n d i n g  a p p e a r s  a s  @ a f t e r  - r o r  - s (by an i n d e p e n d e n t l y  needed r u l e  
which c o n v e r t s  rr  t o  r and ss t o  s) ,  as L a f t e r  1, and a s  n a f t e r  n: 
- - - - - 
2 . 4  a .  Iiurnar ( f rom /humar+r/)  ' l o b s t e r '  
b .  d j  o f u l l  (from l d e f u l + r l )  ' d e v i l '  
c .  jBtunn (from / e t u n + r / )  ' g i a n t '  
d .  i s  ( f rom / i s + r / )  ' i c e '  
e .  l a x  ( [ l a k s ] )  (from / l a k s + r / )  ' sa lmon '  
Thus, t h e  vowel d e l e t i o n  r u l e  would a l s o  h a v e  t o  a p p l y  a f t e r  t h e s e  segments ,  
i n  o r d e r  t o  r e d u c e  / - o r /  t o  s imply  / -r / .  We cou ld  a l s o ,  however,  d e r i v e  a l l  
of t h e s e  i n s t a n c e s  of  -u r  e t c .  , from an u n d e r l y i n g  / -r / ,  and i n c o r p o r a t e  
-9 
i n  t h e  grammar t h e  r u l e  2 . 5  of  u - e p e n t h e s i s :  
T h i s  r u l e  a p p l i e s  a f t e r  a l l  o f  t h e  a s s i m i l a t i o n s  j u s t  ment ioned (which 
accoun t  f o r ,  e . g . ,  2 . 4 )  h a v e  a p p l i e d .  I t  i s ,  i n  f a c t ,  a  g e n e r a l  p r o p e r t y  
of I c e l a n d i c  words t h a t  C r  s e q u e n c e s  do  n o t  o c c u r  b e f o r e  e i t h e r  C o r  #. 
-
A s  was t h e  c a s e  w i t h  t h e  e f f e c t s  of  t h e  i-umlaut r u l e ,  t h e r e  a r e  
I c e l a n d i c  forms which a p p e a r  t o  show t h e  e f f e c t s  of  t h e  u-umlaut r u l e ,  
w i t h o u t  t h e r e  b e i n g  p r e s e n t  i n  t h e  p h o n e t i c  r e p r e s e n t a t i o n  any o t h e r  r e f l e x  
of  a  - u t h a t  might  have  been  r e s p o n s i b l e :  
2 . 6  a. b a r n  ' c h i l d ' ;  bBrn ' c h i l d r e n  
b .  b l a b  ' n e w s p a p e r f  ; b l ~ A  'newspapers t  
c .  t a g 1  ' h o r s e t a i l '  ; t B g l  ' h o r s e t a i l s '  
A s o l u t i o n  t o  t h i s  problem a l o n g  t h e  l i n e s  o f  t h a t  s u g g e s t e d  f o r  t h e  ana logous  
problem w i t h  r e s p e c t  t o  t h e  o p e r a t i o n  of t h e  i-umlaut r u l e  seems i n d i c a t e d .  
That  i s ,  2 i n  u n s t r e s s e d  p o s i t i o n  may b e  c o n s i d e r e d  t o  be  e i t h e r  [ t  t e n s e ] ;  
t h e n  i n  c e r t a i n  p o s i t i o n s ,  [ -  t e n s e ]  - u w i l l  be  d e l e t e d ,  presumably by t h e  
same r u l e  t h a t  i s  r e s p o n s i b l e  f o r  t h e  d e l e t i o n  of [ -  t e n s e ]  - i ,  w h i l e  [+ t e n s e ]  
u  w i l l  b e  made [ -  t e n s e ]  by r u l e  1 . 6 .  
- 
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The u-umlaut r u l e  p r ~ d u c e s  n o t  o n l y  a  s u r f a c e  a/g a l t e r n a t i o n ,  b u t  a l s o  
an a l t e r n a t i o n  between 2 and g. T h i s  l a t t e r  a l t e r n a t i o n  is  c o n f i n e d  t o  un- 
s t r e s s e d  p o s i t i o n :  
2.7 a .  m e k  ' d r u g ,  m e d i c i n e ' ;  d a t .  p l .  mesulum 
b .  h 6 r a 3  ' r e g i o n '  ; d a t .  p l .  hgruaum 
In  a d d i t i o n ,  more t h a n  one vowel may b e  a f f e c t e d  by t h e  r u l e ;  b u t  o n l y  i f  
no s t r e s s e d  vowel o r  vowel o t h e r  t h a n  u n d e r l y i n g  a  i n t e r v e n e s  between t h e  
- 
vowel a f f e c t e d  and t h e  g p r o d u c i n g  t h e  change:  
2.8 a .  f a t n a 3  ' s u i t  of c l o t h e s ' ;  d a t .  p l .  f8tnu%um 
b.  almanak ' c a l e n d a r ' ;  d a t .  p l .  almanokum 5 
There  a p p e a r  t o  b e  o n l y  two e x c e p t i o n s  t o  t h i s  r u l e :  
2 . 9  a .  k z f a l d  ' b l i z z a r d ' ;  nom. p l .  kBfGld 
b .  h a f a l d  ' l i f t i n g  g e a r ,  j a c k ' ;  nom. p l .  hGfG1d 
These can presumably b e  h a n d l e d  by  t h e  same e x c e p t i o n  mechanisms as w e r e  
s u g g e s t e d  i n  fn .  5 t o  accoun t  f o r  some of  t h e  p o s s i b l e  forms of t h e  d a t i v e  
p l u r a l  of  banan i .  
N o t i c e  t h a t  i n  l i g h t  o f  what h a s  been  s u g g e s t e d  s o  f a r  abou t  t h e  
vowel sys tem of u n s t r e s s e d  s y l l a b l e s  ( i . e . ,  t h a t  i t  is  r i c h e r  t h a n  j u s t  
t h e  t h r e e  e lements  a ,  i ,  and u ,  and t h a t  t h e r e  e x i s t s  a r u l e  t o  r e d u c e  
- - - 
o t h e r  vowels t o  one of t h e s e ) ,  an  a l t e r n e t i o n  between - a  and - u  is  j u s t  t h e  
r e f l e x  we would expec t  of a n  a l t e r n a t i o n  between a and 0 i n  u n s t r e s s e d  
- - 
p o s i t i o n .  I f  we p e r m i t  t h e  u-umlaut r u l e  t o  send  a t o  2 i n  u n s t r e s s e d ,  a s  
w e l l  a s  s t r e s s e d  p o s i t i o n ,  we can h a v e  t h e  vowel r e d u c t i o n  r u l e  c o n v e r t  
t h e  5 t o  g. On t h i s  b a s i s ,  we cou ld  f o r m u l a t e  t h e  vowel r e d u c t i o n  r u l e  
approx imate ly  a s  f o l l o w s  : 
2.10 [+ s y l l ]  j 
- s t r e s s  
Note t h a t  t h i s  r u l e  i n c o r p o r a t e s  t h e  e f f e c t s  of 1 . 6 ;  t h e r e  is  a p p a r e n t l y  
no reason  t o  assume a t e n s e n e s s  d i s t i n c t i o n  i n  u n s t r e s s e d  2, s i n c e  such  a 
d i s t i n c t i o n  would have no e f f e c t ,  s o  t h e  e f f e c t  of 2 .10 is  t o  a s s i m i l a t e  
backness  t c ~  rounding  i n  non-low u n s t r e s s e d  vowels ,  and t o  make t h e s e  h i g h  
and l a x  as w e l l .  
As  w a s  n o t e d  above,  i f  a vowel o t h e r  t h a n  - a i n t e r v e n e s  between an  - a 
and a  f o l l o w i n g  2, t h e  - a i s  n o t  a f f e c t e d :  
2 .11  a k k e r i  ' a n c h o r ' ;  d a t .  p l .  akkerum 
The f a c t s  which have  been adduced s o  f a r  c o n c e r n i n g  t h e  r u l e  of u-umlaut 
s u g g e s t  t h a t  i t  can be  fo rmula ted  approx imate ly  a s  i n  2 .12 :  
2.12 
+ s y l l  + s y l l  
[+ s y l l ]  +3 
The p o r t i o n  of t h e  r u l e  i n  p a r e n t h e s e s  (which r e p r e s e n t s  (Co ) r e p r e s e n t s  
t h e  a b b r e v i a t i o n  o f  a  p o t e n t i a l l y  i n f i n i t e  schema of  r u l e s ,  a s  s u g g e s t e d  i n  
SPE. It w i l l  b e  s u g g e s t e d  below i n  c h a p t e r  I V  t h a t  a t  l e a s t  some u s e s  of 
t h i s  d e v i c e  s h o u l d  b e  r e p l a c e d  w i t h  i t e r a t i v e l y  a p p l i e d  r u l e s ,  b u t  t h i s  
does  n o t  a p p e a r  t o  b e  such  a  c a s e .  T h e r e  do n o t  e x i s t  c a s e s  which would 
c o n c l u s i v e l y  r e q u i r e  t h e  f u l l  power of t h e  i n f i n i t e  schema o r  a n y t h i n g  n e a r  
i t ;  a s  n e a r l y  a s  can be  d e t e r m i n e d ,  t h e r e  a r e  no forms i n  t h e  l a n g u a g e  i n  
which more t h a n  two vowels a r e  a f f e c t e d .  One m i g h t  then  p ropose  t h a t  t h e  
' i n f i n i t e  schema'  d e v i c e  b e  r e p l a c e d  by a  s i n g l e  i n s t a n c e  of C a i n  
C, - 
p a r e n t h e s e s ;  t h a t  i s ,  t h a t  2.12 c o n t a i n  p r e c i s e l y  two r u l e s .  I f  t h i s  approach 
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were t a k e n ,  however,  t h e  two r u l e s  would be  f o r m a l l y  r e l a t e d  by a  n o t a t i o n  
which shou ld  e n f o r c e  d i s j u n c t i v e  o r d e r  on them ( s e e  c h a p t e r  I V  f o r  a  j u s t i -  
1 l f i c a t i o n  o f  t h i s  c l a i m ) .  I n  f a c t ,  n a t i v e  s p e a k e r s  of I c e l a n d i c ,  c o n f r o n t e d  
wi th  nonsense  words which c o n t a i n  t h r e e  c o n s e c u t i v e  s y l l a b l e s  w i t h  - a ,  
1 g e n e r a l l y  a g r e e  t h a t  more t h a n  two vowels can  be  a f f e c t e d .  Th is  i m p l i e s  
p s y c h o l o g i c a l  r e a l i t y  o f  t h i s  p r i n c i p l e .  
Gran ted  t h e  f o r m u l a t i o n  of t h e  s t r u c t u r a l  d e s c r i p t i o n  of t h e  u-umlaut 
r u l e ,  we can i n q u i r e  i n t o  t h e  p o s s i b i l i t y  o f  a s i m p l i f i c a t i o n  i n  i t s  s t r u c -  
t u r a l  change.  As a s t a t e m e n t  of t h e  f a c t s  of t h e  s u r f a c e  p h o n e t i c  a l t e r n a t i o n  
i t  i s  p e r f e c t l y  a d e q u a t e ,  b u t  t h e  change from - a t o  2 i s  s u f f i c i e n t l y  u n u s u a l  
t o  s u g g e s t  t h a t  a n o t h e r  f o r m u l a t i o n  might  be p r e f e r a b l e .  The r u l e  a c t u a l l y  
p e r f o m s  t h r e e  changes:  t h e  a f f e c t e d  vowel becomes [+ round] ,  [ -  low] ,  and 
[ -  back] .  L e t  us c o n s i d e r  each p a r t  of t h i s  change. 
F i r s t  we n o t e  t h e  absence o f  any o t h e r  segments  w i t h  t h e  f e a t u r e s  
[+ low, + round] .  If the u n ~ l a u t  r u l e  performed on ly  t h e  change t o  [+ round] ,  
i t s  o u t p u t s  would be  unambiguously marked, and some l a t e r  r u l e  o r  r u l e s  
c o n v e r t i n g  t h e s e  vowels i n t o  t h e  p h o n e t i c  [ 8 ]  would n o t  need t o  a f f e c t  any 
o t h e r  segments .  I n  f a c t ,  t h e r e  i s  some e v i d e n c e  t o  s u g g e s t  t h a t  t h e  vowel 
8 i s  n o t  a  f r o n t  vowel a t  every  s t a g e  o f  i t s  h i s t o r y  i n  d e r i v a t i o n s :  t h e  r u l e  
- 
of v e l a r  f r o n t i n g ,  which w i l l  b e  ment ioned below,  a p p l i e s  g e n e r a l l y  b e f o r e  
.. 
f r o n t  vowels r e g a r d l e s s  of t h e i r  s o u r c e ,  b u t  does  n o t  app ly  b e f o r e  o r  [u]. 




t h a t  t h e i r  i n t e r n a l i z e d  grammars c o n t a i n  a  r u l e  f o r m a l l y  l i k e  2 .12 ,  r a t h e r  
than a  r u l e  schema r e p r e s e n t i n g  o n l y  two r u l e s ,  a s  h a s  j u s t  been s u g g e s t e d .  
Since  t h i s  l a t t e r  would seem t o  be  t h e  s i m p l e r  s o l u t i o n ,  were  i t  n o t  f o r  
t h e  p r i n c i p l e  of d i s j u n c t i v e  o r d e r  which p r e v e n t s  i t ,  t h e  f a c t  t h a t  i t  d o e s  
n o t  seem t o  have  been  adopted c o n s t i t u t e s  a  s t r o n g  s o r t  o f  e v i d e n c e  f o r  t h e  
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a f t e r  t h e  v e l a r  f r o n t i n g  r u l e .  
We can a l s o  n o t e ,  a s  a  l a t e  p h o n e t i c  f a c t ,  t h a t  t h e  vowel r e p r e s e n t e d  
by under ly ing  - o  i s  pronounced a s  a  low vowel [2]. The grammar w i l l  t h u s  
have t o  c o n t a i n  a t  some p o i n t  a  r u l e  p r o v i d i n g  t h i s  s p e c i f i c a t i o n .  I f  w e  
assume t h a t  t h e  vowels produced by t h e  umlaut r u l e  a r e ,  immediate ly  a f t e r  t h e  
o p e r a t i o n  c f  t h e  r u l e ,  [+low, + round,  + b a c k ] ,  t h e  r u l e  which makes - o i n t o  
a  low vowel can  b e  f o r m u l a t e d  a s  a  vowel s h i f t  r u l e ,  which i n t e r c h a n g e s  t h e  
two non-high round back  vowels :  
I f  w e  assume t h a t  t h e  s u r f a c e  v o w e l  s t a r t s  i t s  l i f e  a s  (31,  t h e n  becomes 
[ o ]  by 2 .13 ,  and t h e n  is f r o n t e d  t o  [6] by some l a t e r  r u l e ,  we cou ld  con- 
s i d e r a b l y  s i m p l i f y  t h e  r u l e  o f  vowel r e d u c t i o n  (2 .10)  by a l l o w i n g  i t  t o  
app ly  a t  t h e  p o i n t  j u s t  a f t e r  2.13: a t  t h i s  p o i n t ,  t h e r e  a r e  no [- low] 
vowels t h a t  d i s a g r e e  i n  backness  and r o u n d i n g ,  s o  i t  would be  unnecessa ry  
t o  a s s i m i l a t e  t h e s e  f e a t u r e s :  
[+ s y l l ]  4 + h i g h  [- t ense ]  [I r:tess] 
The f a c t s  j u s t  p r e s e n t e d  i n d i c a t e  t h a t  t h e  vowel s h i f t  r u l e  j u s t  f o r m u l a t e d  
(2 .13)  h a s  some j u s t i f i c a t i o n  i n  a  s y n c h r o n i c  grammar of  Modern I c e l a n d i c ;  
t h e r e  is r e a s o n  t o  b e l i e v e ,  however, t h a t  i t  h a s  been p a r t  o f  t h e  language 
f o r  some t ime.  As ide  from t h e  f a c t s  which w i l l  b e  p r e s e n t e d  below concern ing  
t h e  r u l e  of b r e a k i n g ,  t h e r e  a r e  s e v e r a l  i n s t a n c e s  of  t h e  ~ 0 ~ 2 1 5  whose 
etymology i s  somewhat p r o b l e m a t i c .  For exm~ple ,  c o n s i d e r  t h e  f o l l o w i n g  
old  I c e l .  forms: 
2.15 a .  n 6 t t  ' n i g h t '  from n y h t ,  f r o m  n a h t u  
b .  6 t t a r r  ' p e r s .  name' from h t u h a r i r  
' 3  
c .  6 ' r i v e r '  ( a l t ,  form of f ) from ahwu 
The development o f  t h e s e  forms is a s  f o l l o w s :  u-umlaut (a r u l e  which was 
o p e r a t i v e  i n  Old I c e l . ,  as w e l l  a s  i n  Mod. I c e l . ,  and which had  t h e  e f f e c t  
s imply of rounding  an - a,  as we assume h e r e  is t h e  c o r r e c t  f o r m u l a t i o n  of 
t h e  modern r u l e )  a f f e c t e d  t h e  i n i t i a l  2, c o n v e r t i n g  i t  t o  3 ([3j); t h i s  
vowel was t h e n  l e n g t h e n e d  by a  r u l e  a p p l y i n g  b e f o r e  c l u s t e r s  of h+consonant ,  
and t h e n  somehow t h e  r e s u l t a n t  $ w a s  r a i s e d  t o  6. The normal  development of 
long 9 is - 8 ,  w i t h  t h e  r e s u l t  t h a t  t h e  u-umlaut r u l e  came t o  h a v e  n o  e f f e c t  
on l o n g  vowels  ( a s  i t  had had o r i g i n a l l y ) ,  and i n  Mod. I c e l .  is  r e s t r i c t e d  
i n  a p p l i c a t i o n  t o  s h o r t  vowels.  Grammars s u c h  a s  H e u s l e r  (1964) a t t r i b u t e  
t h i s  r a i s i n g  t o  t h e  i n f l u e n c e  o f  "e in  b e n a c h b a r t e r  Nasal," and t h i s  is a 
c o n c e i v a b l e  e x p l a n a t i o n  o f  some of  t h e  forms. I t  i s  n o t  a p o s s i b l e  explan-  
a t i o n  o f ,  e . g . ,  2 .15c ,  however,  where t h e r e  is no n a s a l  p r e s e n t .  T h i s  seems 
t o  imply t h a t  t h e r e  was a l r e a d y  some r e l a t i o n  between low and non-low vowels 
i n  t h e  non-high b a c k  rounded s e t  a t  an e a r l y  p o i n t .  I f  we assume t h a t  a 
r u l e  l i k e  2 .13 was a p p l i c a b l e  i n  Old I c e l .  a s  w e l l ,  we can  c o n s t r u c t  t h e  
f o l l o w i n g  e x p l a n a t i o n  f o r  2.15: i n  t h e s e  forms,  t h e  vowel l e n g t h e n i n g  
a p p l i e d  a f t e r ,  r a t h e r  t h a n  b e f o r e  t h e  vowel s h i f t  i n  t h e s e  forms. The vowel 
s h i f t  is normal ly  r e s t r i c t e d  t o  t h e  s h o r t  vowels ,  and n o r m a l l y  a p p l i e s  on ly  
a f t e r  a l l  l e n g t h e n i n g  p r o c e s s e s .  I f  i n  t h e s e  fo rms ,  however,  i t  were  a l lowed 
( e ~ c e ~ r i o n a l l y )  t o  a p p l y  t o  t h e  i n t e r m e d i a t e  s t a g e ,  b e f o r e  t h e  l e n g t h e n i n g  
b e f o r e  h+C, t h i s  would have t h e  e f f e c t  of l e n g t h e n i n g  t h e  d e r i v e d  vowel 
( t o ] ) ,  y i e l d i n g  - 6 r a t h e r  t h a n  t h e  expec ted  $. 
An a d d i t i o n a l  i n ~ t i \ - ~ c e  i n s u p p o r t  of t h i s  s u g g e s t i o n  is t h e  
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I f a c t ,  obse rved  by S t u r t e v a n t  (1953) ,  t h a t  t h e r e  were  two s u f f i x e s  
1 6 t t r  i n  Old I c e l . ,  w i t h  d i f f e r e n t  p r o p e r t i e s .  One of  them, a n a t i v e  Germanic 
1 -
I !  s u f f i x ,  and presumably n o t  a n a l y z a b l e ,  had no e f f e c t  on t h e  p r e c e d i n g  word; ! f 
I l a n o t h e r  s u f f i x ,  however,  w i t h  t h e  e x a c t  same p h o n e t i c  s h a p e ,  had t h e  e f f e c t  
of producing u-umlaut i n  a p r e c e d i n g  vowel a .  T h i s  second  s u f f i x  was t h e  
- 
r e f l e x  of  t h e  borrowed L a t i n  s u f f i x  - a c t u s .  I n  Germanic,  t h e  c  of - a c t u s  
-- - 
would have become h; t h e  f i n a l  s would have become R. At  a  l a t e r  p o i n t  t h e  
- ! i - 
c l u s t e r  -h t -  normal ly  became - t t -  ( t h e s e  l a s t  two changes are S c a n d i n a v i a n ,  
1 0  r a t h e r  t h a n  Germanic, of  c o u r s e ) .  I f  we assume t h e  s u f f i x  s t i l l  had t h e  
r e p r e s e n t a t i o n  1-ahtuR1 a t  t h e  r e l e v a n t  p o i n t  i n  Old I c e l . ,  t h i s  would o f  
1 
. * 
c o u r s e  produce u-umlaut i n  a p r e c e d i n g  - a; i t  would a l s o  p roduce  u-umlaut i n  the 
I 
a  of /-ahtuR1. A f t e r  t h i s ,  w e  cou ld  assume t h a t  t h i s  s u f f i x ,  l i k e  t h e  forms 
- 
i 
i n  2 .15,  underweat vowel s h i f t  e x c e p t i o n a l l y  e a r l y ,  y i e l d i n g  /-ohtuR/; then 
I 
t h e  l e n g t h e n i n g  r u l e  would a p p l y ,  f o l l o w e d  by t h e  r u l e  o f  -ht-  j -9 tt- 
fo l lowed  by t h e  l o s s  of  u n s t r e s s e d  l a x  - u ,  f o l l o w e d  by t h e  r e d u c t i o n  o f  - R to 
r. Thus,  t h e  o u t p u t  from u n d e r l y i n g  1-ahtuR/ would b e  e x a c t l y  an umlau t ing  
- 
s u f f i x  w i t h  t h e  p h o n e t i c  s h a p e  -6 t t r .  T h i s  seems t o  b e  t h e  o n l y  p r i n c i p l e d  
e x p l a n a t i o n  o f  t h e  s u f f i x  i n  q u e s t i o n ;  f u r t h e r m o r e  i t  is  i m p o s s i b l e  to 
invoke  any p r i n c i p l e  i n v o l v i n g  n a s a l s  t o  accoun t  f o r  t h e  q u a l i t y  of  t h e  vowel. 
Thus ,  t h i s  s u f f i x ,  l i k e  t h e  forms i n  2.15,  seems t o  i n d i c a t e  t h a t  even  i n  
Old I c e l .  t h e r e  was a  vowel s h i f t  r u l e  s i m i l a r  t o  2 .13  whose a p p l i c a t i o n  a t  
e x c e p t i o n a l  p o i n t s  i n  t h e  sequence  o f  r u l e s  was r e s p o n s i b l e  f o r  a number o f  
p u z z l i n g  e x c e p t i o n a l  forms.  
Accep t ing  r u l e  2 . 1 3 ,  t h e n ,  and h a v i n g  i t  a p p l y  t o  t h e  o u t p u t  of  t h e  
u-umlaut r u l e ,  t h e  [ -  low] q u a l i t y  o f  t h e  o u t p u t  vowel [ B ]  i s  accoun ted  f o r .  
I t  s t i l l  remains  t o  accoun t  f o r  t h e  f a c t  t h a t  t h i s  vowel is  [ -  back]  a s  w e l l .  
Thus ,  w e  w i l l  need a  r u l e  l i k e  2.16 as w e l l :  
h i g h  [+ s y l l l  + [ -  back]  I I I low J 
Since t h e  p h o n e t i c  v a l u e  o f  t h e  umlauted vowel 6  has  been [ S ]  f o r  some t i m e ,  
- 
the  r u l e  2.16 must a l s o  have been p a r t  of t h e  grammar s i n c e  r e l a t i v e l y  e a r l y  
t imes  ( c f .  Bened ik t s son ,  1958, and o t h e r s  f o r  d e t a i l s  of t h e  h i s t o r y ) .  But 
i n  t h i s  c a s e ,  w e  can e x p l a i n  t h e  l a t e r  f r o n t i n g  of l a x  u t o  [ U ]  a s  a  g e n e r a l -  
- 
i z a t i o n  o f  2.16 t o  2.17. 
2 .17 [+ s y l l ]  + [-  b a c k ]  / 1 - I 
which is t h e  p r e s e n t  form of t h e  r u l e .  I t  is  t h e  f a c t  t h a t  t h i s  r u l e  is 
i n d e p e n d e n t l y  n e c e s s a r y  t o  e x p l a i n  t h e  p h o n e t i c  v a l u e  o f  2 t h a t  p e r m i t s  t h e  
vowel s h i f t  r u l e  t o  be  main ta ined  i n  i t s  p r e s e n t  form. 
We have now j u s t i f i e d ,  v i a  ru les  2 .13  and 2 .17 ,  t h e  e l i m i n a t i o n  of 
t h e  s p e c i f i c a t i o n s  [ -  low] and [ -  b a c k ]  from t h e  s t r u c t u r a l  change of r u l e  
2.12 (u-umlaut) .  T h i s  r u l e  now l o o k s  l i k e  t h i s :  
[+ round]  / [:-s.] + low h i g h  
back  
We have succeeded i n  e x p l a i n i n g  t h e  remainder  o f  t h e  change i n  terms o f  
o t h e r w i s e  needed r u l e s  of t h e  grammar. 
11.3 The o r d e r  of u-umiaut, and Old Norse S k a l d i c  v e r s e .  The p l a c e  o f  t h e  
u-umlaut r u l e  i n  t h e  o r d e r i n g  of I c e l a n d i c  r u l e s  p r e s e n t s  an  i n t e r e s t i n g  
s i t u a t i o n .  There  e x i s t s  a  r u l e  i n  I c e l a n d i c  (whose p r e c i s e  f o r m u l a t i o n  w i l l  
n o t  b e  a t t empted  h e r e )  whose e f f e c t  i s  t o  d e l e t e  a  vowel between c e r t a i n  
consonan ts  a n d  a f o l l o w i n g  s o n o r a n t  consonant  b e f o r e  end ings  b e g i n n i n g  w i t h  
a vowel. T h i s  r u l e  is  r e s p o n s i b l e  f o r  t h e  a l t e r n a t i o n s  i n  3.1:  
3 . 1  a .  harnar 'hamrrIer' ; d a t .  s g .  hamr i  
b. f i f i l l  ' d a n d e l i o n ' ;  d a t .  s g .  f i f l i  
c .  gimbur 'ewe ' ;  gen .  s g .  g i m b r a r  
When we examine forms s u c h  a s  t h o s e  i n  3 . 2 ,  we s e e  t h a t  t h e  syncope r u l e  
~ u s t  e v i d e n t l y  a p p l y  b e f o r e  t h e  u-umlaut r u l e ,  l o r  u n t i l  t h e  syncope a p p l i e s ,  
a  vowel i n t e r v e n e s  between t h e  a o f  t h e  r o o t  and t h e  u  of  t h e  e c d i n g  which 
- - 
would p r e v e n t  the  r u l e  from a p p l y i n g .  It is o n l y  t h e  d e l e t i o n  of t h i s  vowel 
by syncope t h a t  e n a b l e s  u-umlaut t o  a p p l y :  
3 . 2  a. a l i n  ' e l l  (measure  o f  c l o t h ) ' ;  d a t .  p l .  ulnum 6 
b. k e t i l l  ' k e t t l e '  ( d a t .  s g .  k a t l i ) ;  d a t .  p l .  kbt lum 
S ince  u-umlaut does  a p p l y  i n  t h e s e  f o r m s ,  w e  must  conc lude  t h a t  i t  does  s o  
a f t e r  t h e  a p p l i c a t i o n  of  syncope. 
But now l e t  us c o n s i d e r  a n o t h e r  c l a s s  o f  fo rms ,  composed g e n e r a l l y  o f  
r o o t s  p l u s  one  o f  t h e  s u f f i x e s  / - u l / ,  / - u r / ,  o r  I-un/: 
3 . 3  a. bBggul ' package '  ( c f .  b a g g i  ' b a g ' ) ;  d a t .  s g .  bUggl i  
b .  d jBf  u l l  ' d e v i l '  ( f rom / d e f u l + r / ,  = / d j a f u l + r / ;  
d a t .  s g .  d j b f l i  
c. j 6 t u n n  ' g i a n t '  ( c f .  e t a  ' t o  ea t '  (n.b.  g i a n t s  e a t  p e o p l e ) ) ;  
d a t .  s g .  j 6 t n i  
I n  t h e s e  c a s e s  t h e  - u  of  t h e  s u f f i x  p roduces  umlau t ,  even though i t  is  i t s e l f  
d e l e t e d  by t h e  o p e r a t i o n  of  t h e  syncope  r u l e .  I f  t h i s  i s  indeed  t h e  c a s e ,  t h e n  
i t  c a n n o t  b e  t h a t  t h e  syncope r u l e  p r e c e d e s  the u-umlaut r u l e  ( a s  was found 
n e c e s s a r y  f o r  t h e  forms of  3 .2 )  i n  a l l  forms.  
One approach  t o  t h e  o r d e r i n g  pa radox  j u s t  d i s c o v e r e d  would b e  t o  deny 
t h a t  b o t h  of  t h e  r u l e s  i n  q u e s t i o n  ( syncope  and umlaut)  app ly  i n  t h e  forms 
i n  3.2 o r  t h e  forms i n  3 . 3 .  I t  seems o b v i o u s  t h a t  syncope a p p l i e s  i n  b o t h  
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c l a s s e s ;  i t  i s  a l s o  f a i r l y  c l e a r  t h a t  umlaut must  a p p l y  i n  t h e  forms i n  3 . 2 .  
I t  might b e  p o s s i b l e ,  however,  t o  deny t h a t  umlaut e v e r  a p p l i e s  t o  t h e  forms 
i n  3 . 3 :  s i n c e  t h e s e  words w i l l  have t h c  vowel b i n  a l l  of  t h e i r  fo rms ,  one 
- 
niight a r g u e ,  a l o n g  t h e  l i n e s  of Kiparsky ( 1 9 6 8 a ) ,  t h a t  t h e y  s h o u l d  c o n t a i n  
t h i s  vowel i n  t h e i r  u n d e r l y i n g  r e p r e s e n t a t i o n s  a s  w e l l .  While t h i s  would 
run c o u n t e r  t o  t h e  c l e a r  i n t u i t i o n  t h a t  t h e y  are d i r e c t l y  r e l a t e d  t o  o t h e r  
forms of  t h e  same r o o t  w i t h o u t  umlauted v o w e l s ,  and hence  s h o u l d  b e  r e p r e s e n t e d  
i n  t h e  same way ( t h a t  i s ,  w i t h o u t  umlauted v o w e l s ) ,  t h e r e  i s  s t r o n g e r  e v i d e n c e  
than t h i s  a g a i n s t  s u c h  a  p r o p o s a l .  To s e e  t h i s ,  we must  c o n s i d e r  t h e  s y s t e m  
of S k a l d i c  p o e t r y  p r a c t i s e d  f o r  a  g r e a t  meny y e a r s  i n  t h e  Old Norse a r e a .  
While t h i s  d o e s  n o t ,  of  c o u r s e ,  p r o v i d e  e v i d e n c e  a b o u t  t h e  modem l a n g u a g e ,  
i t  can e a s i l y  b e  shown that t h e  o l d e r  form of  t h e  l a n g u a g e  c o n t a i n e d  a u- 
umlaut r u l e  i d e n t i c a l  i n  a l l  r e l e v a n t  r e s p e c t s  w i t h  t h e  modern one ,  and t h a t  
t h e  same problems w i t h  r e s p e c t  t o  i t s  o r d e r i n g  r e l a t i v e  t o  t h e  syncope r u l e  
e x i s t e d  i n  Old Norse  a s  i n  t h e  modern l anguage .  Thus ,  i f  i t  can b e  shown 
t h a t  b o t h  umlaut  and syncope a p p l i e d  i n  Old Norse  forms p a r a l l e l  t o  3 . 3  as 
w e l l  a s  t h o s e  p a r a l l e l  t o  3 . 2 ,  t h i s  w i l l  c o n s t i t u t e  s t r o n g  e v i d e n c e  f o r  t h e  
same a n a l y s i s  o f  modern I c e l a n d i c  fo rms ,  which i s  conf i rmed  by t h e  d e s i r a b i l i t y  
of m a i n t a i n i n g  a uniform r e p r e s e n t a t i o n  f o r  t h e  r o o t s  o f  3 . 3 .  
The m e t r i c a l  t r a d i t i o n  of S k a l d i c  v e r s e  w a s  undoub ted ly  developed as 
an e l a b o r a t i o n  on t h e  e a r l i e r ,  f r e e r  m e t e r s  of e a r l y  Germanic and t h e  v e r s e  
of t h e  E d d i c  poems. Though t h e r e  do a p p e a r  a few l i n e s  i n  e a r l y  r u n i c  
m a t e r i a l  which may b e  S k a l d i c  i n  form, t h e  s t y l e  a p p e a r s  t o  emerge n e a r l y  
f u l l - b l o w n  i n  t h e  work of  B r a g i  h i n n  g a m l i ,  a  Norwegian of  t h e  midd le  8 0 0 ' s .  
Th i s  s t y l e  was v a r i o u s l y  e l a b o r a t e d ,  e s p e c i a l l y  by E g i l l  ~ k a l l a g r $ m s s o n  
( i m m o r t a l i z e d  i n  C g i l s  Saga ~ k a l l a ~ r f m s s o n a r )  ca .  910-990, and can  be  re-  
S garded  as L u l l y  matured i n  t h e  v e r s e  of S i g h v a t r  por a r s o n ,  ca .  995-1045. 
AS a medium f o r  t h e  c o m p o s i t i o n  of o c c a s i o n a l  p r a i s e ,  h e r o i c  d e s c r i p t i o n ,  
I magical  i n c a n t a t i o n s ,  l o v e  p o e t r y ,  e t c . ,  i t  f l o u r i s h e d  f o r  t h e  n e x t  s e v e r a l  
I i c e n t u r i e s .  I n  ca .  1223 ,  S n o r r i  S t u r l u s o n  f e l t  t h a t  t h e  a r t  of  v e r s i f y i n g  
i vas  b e i n g  p r a c t i s e d  by l e s s  s k i l l e d  hands  t h a n  p r e v i o u s l y ,  and w r o t e  a  long  I 
I t r e a t i s e  on p o e t i c s  ( t h e  h a t t a t A l ,  o r  ' a c c o u n t  o f  m e t e r s ' ,  fo rming  p a r t  of  
i s n o r r i ' s  p r o s e  Edda) ,  which was d e s i g n e d  t o  e n l i g h t e n  h i s  c o n t e m p o r a r i e s  as 
I 
1 f t o  t h e  c o r r e c t  b a s e s  of  Norse  p o e t i c s .  T h i s  i s  s t i l l  one o f  t h e  most v a l u a b l e  I 
i a s t u d i e s  o f  S k a l d i c  v e r s e  form i n  e x i s t e n c e ,  and i s  f u n d a m e n t a l  t o  a l l  l a t e r  
d e s c r i p t i o n s .  More w i l l  b e  s a i d  below of  t h e  i n f l u e n c e  o f  t h i s  work. 
S i n c e  S k a l d i c  v e r s e  was p r i m a r i l y  p r a c t i s e d  by p r o f e s s i o n a l  p o e t s ,  
whose l i v e l i h o o d  depended i n  many i n s t a n c e s  on t h e i r  a b i l i t y  t o  compose a 
w e l l  t u r n e d  s t a n z a  o r  two i n  c e l e h r a t i o n  of  a  l o r d ' s  d e s d s  o r  w h a t n o t ,  i t  
I t q u i c k l y  became h i g h l y  i n t r i c a t e  and c o n v e n t i o n a l i z e d ,  e s p e c i a l l y  i n  i t s  
I f  ; s y n t a x .  The s e n t e n c e s  making up a  s t a n z a  cou ld  b e  i n t e r w o v e n  i n  f a n t a s t i c a l l y  
I t complex ways;  t o  d a t e ,  v e r y  l i t t l e  of any s i g n i f i c a n c e  h a s  been  s a i d  i n  t h e  
1i I l i n e  of  a  S k a l d i c  s y n t a x ,  and such  a  t a s k  w i l l  h a r d l y  b e  a t t e m p t e d  i n  t h i s  
e x c u r s u s .  
The b a s i c  m e t e r  o f  S k a l d i c  v e r s e  was known as d r o t t k v a e t t ,  o r  c o u r t  
p o e t r y .  The b a s i c  u n i t  o f  t h i s  form was t h e  s t a n z a  o r  v i s a .  A v f s a ,  i n  
-
t u r n ,  was composed of two m e t r i c a l l y  i d e n t i c a l  u n i t s  e a c h  c a l l e d  a  helming,  
o r  h a l f  s t a n z a ;  a  he lming  c o n t a i n e d  two c o u p l e t s ,  t h e  l o n g  l i n e s  of  o t h e r  I f :  1 Germanic v e r s e .  The two l o n g  l i n e s  of  a  helming are i n  t u r n  m e t r i c a l l y  
s i m i l a r  i n  most c a s e s .  Each of them i s  composed of  two h a l f  l i n e s ,  c a l l e d  1 1  : 
a v i s u o r a ,  which is  t h e  b a s i c  u n i t  i n  terms o f  which t h e  p o e t r y  is  c o n s t r u c t e d .  
I i i f 
! A s  w i l l  b e  s e e n ,  e a c h  of  t h e s e  u n i t s  h a s  a c e r t a i n  amount of  o n t o l o g i c a l  
r 
r e s p e c t a b i l i t y ,  s i n c e  f o r  e a c h  t h e r e  a r e  m e t r i c a l  c o n s t r a i n t s  whose s t a t e m e n t  
i s  c r u c i a l l y  i n  t e rms  of  s u c h  a  u n i t .  
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Leaving a s i d e  t h e  h a l f  l i n e  o r  visuor '6 f o r  t h e  moment, we s e e  t h a t  one 
of t h e  most impor tan t  a s p e c t s  of t h e  p o e t r y  is d e f i n e d  o v e r  t h e  u n i t  of t h e  
long l i n e  -- t h e  i n i t i a l  a l l i t e r a t i o n ,  which i s  t h e  main t i e  between S k a l d i c  
and o t h e r  Germanic v e r s e .  The b a s i s  of t h e  a l l i t e r a t i o n  i s  t h e  requ i rement  
t h a t  w i t h i n  a metrical l o n g  l i n e ,  a t  l e a s t  t h r e e  s t r e s s e d  s y l l a b l e s  must 
begin  w i t h  t h e  same consonant ism.  One o f  t h e s e  must b e  t h e  f i r s t  s y l l a b l e  
of t h e  second  h a l f  f i n e  of t h e  l o n g  l i n e  ( t h e  s o - c a l l e d  hi i fu)Sstafr ) ;  t h e  o t h e r  
t w o  ( c a l l e d  s t d l a r ,  o r  ' s u p p o r t s ' )  must come i n  t h e  f i r s t  h a l f  l i n e .  T h i s  
a l l i t e r a t i v e  i d e n t i t y  a p p l i e s  between t h e  i n i t i a l  segments  of t h e  s y l l a 5 l e s  
i n  q u e s t i o n ,  i f  t h e s e  a r e  [+ c o n s o n a n t a l ] ;  i f ,  f u r t h e r m o r e ,  t h i s  segment is  
s ,  and i t  is  fo l lowed  by a s t o p ,  t h e  two s t o p s  must a l s o  b e  i d e n t i c a l  ( i .e . ,  
- 
x, st, and - s k rhyme o n l y  w i t h  t h e m s e l v e s ) .  Words whose i r i i t i a l  segment is 
[- c o n s o n a n t a l ]  ( i . e . ,  vowels  and g l i d e s )  a l l i t e r a t e  w i t h  o n e  a n o t h e r  regard-  
l e s s  of t h e i r  o t h e r  f e a t u r e s .  To account  f o r  t h i s  l a t t e r  f a c t ,  Jakobson 
(1963) p o s t u l a t e s  a ' z e r o  phoneme' ( a  g l i d e  which is lax and h a s  no o t h e r  
f e a t u r e s )  which is  s a i d  t o  p r e c e d e  such  segments .  T r a d i t i o n a l l y ,  i t  h a s  
been assumed t h a t  t h e  g l o t t a l  s t o p  which c h a r a c t e r i z e s  o n s e t s  i n  German was 
g e n e r a l  i n  t h o s e  Germanic l anguages  where such  a r u l e  is  found i n  t h e  p o e t r y ,  
and t h a t  i t  is  t h i s  g l o t t a l  s t o p  which a l l i t e r a t e s ,  r educ ing  t h e  s o - c a l l e d  
vowel a l l i t e r a t i o n  t o  a s p e c i a l  c a s e  of o r d i n a r y  c o n s o n a n t a l  a l l i t e r a t i o n .  
Jakobson p o i n t s  o u t ,  however,  t h a t  t h e r e  i s  no e v i d e n c e  f o r  t h i s  o t h e r  t h a n  
t h e  p o e t r y ,  and in t h e  on ly  language where  such  p o e t r y  i s  s t i l l  composed 
a c c o r d i n g  t o  such r u l e s  (modern 1ce la l :d tc )  i t  is  p h o n e t i c a l l y  a b s e n t .  
Jakobson ' s  a l t e r n a t i v e  of t h e  ' z e r o  ?honeme' h a s  t h e  m e r i t  o f  b e i n g  pho- 
n e t  i c a l l y  unobservab le ,  and hence  n o t  d i s c o n f  i r m a b l e  by any ~ o s s i b l e  
e m p i r i c a l  e v i d e n c e ,  b u t  aga in  t h e r e  i s  n o  e v i d e n c e  f o r  t h e s e  m y t h i c a l  
segments s a v e  t h e  p o s s i b i l i t y  of s i m p l i l y i n g  t h e  a l l i t e r a t i o n  r u l e  f o r  t h e  
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p o e t r y ,  t h e  phenomenon i t s  p r e s e a c e  is  supposed t o  a c c o u n t  f o r .  Kiparsky 
has  ana lyzed  ( 1 9 6 8 ~ )  t h e  c o n s t r a i n t  a s  a  r e q u i r e d  i d e n t i t y  of  a n a l y s i s  u n d e r  
the  schema BC' (where t h i s  must be  f u r t h e r  c o m p l i c a t e d  t o  t a k e  i n t o  a c c o u n t  
0 
t h e  s + s t o p  c a s e s ) .  T h i s  p r o v i d e s  a  u n i t a r y  s t a t e m e n t  of t h e  c o n s t r a i n t  
- 
withou t  t h e  m e t a p h y s i c s  of  ' l a x  f e a t u r e l e s s  o n g l i d e s ' .  
A s  an example of  a  S k a i d i c  s t a n z a ,  c o n s i d e r  t h e  f o l l o w i n g :  
Sdr  f ekk  - H i l d r ,  a t  - h v a r u  v>LIH\ h v i t i n g s ,  ok f r i x  l f t i n n .  V 
- 
Skfnn 5 s k i l d i  mfnum 
- - 
s k a l d  f e k k  hr ia  ti1 k a l d a  V 
- 
ns? r h a f a  e s k i a s k a r  
- - 
"). 
orvendan mik garvan.  7 
- v "> 
--b0rm6br K6lbrunaskPld  
I n  t h i s  example,  t h e  u n d e r l i n e d  segments  c a r r y  t h e  a l l i t e r a t - a n ;  t h e  u n i t s  
l a b e l l e d  V are v i suor%,  o r  h a l f  l i n e s ;  t h e  u n i t s  L ,  l o n g  l i n e s ;  H ,  h e l m i n g a r ;  
and t h e  S is a s t a n z a .  
The s t r u c t u r e  of  t h e  h a l f  l i n e ,  and e s p e c i a l l y  t h e  d i s t r i b u t i o n  of 
s t r e s s  and l e n g t h  o v e r  i t ,  h a s  been s t u d i e d  i n  c o n s i d e r a b l e  d e t a i l .  The 
s t r u c t u r a l  tendency i s  c l e a r l y  toward a  t r o c h a i c  l i n e  o f  t h r e e  f e e t ,  t h e  
downbeat of each f o o t  b e i n g  a  long  s y l l a b l e .  T h e r e  are a  l a r g e  number o f  
e x c e p t i o n s  t o  t h i s  p a t t e r n  however;  S i e v e r s  (1878,9)  h a s  c a t a l o g u e d  most o f  
them, and h a s  a t t e m p t e d  t o  p r e s e n t  r u l e s  f o r  t h e  compos i t ion  of t h e  l i n e .  
T h i s  t r e a t m e n t ,  w h i l e  compendious and p robab ly  c o m p l e t e ,  seems t o  m e  t o  
m i s s  s e v e r a l  e s s e n t i a l  p o i n t s :  tk,e p a t t e r n  of  t h e  v e r s e  a s  impcsed by s t r i c t l y  
m e t r i c a l  c o n s i d e r a t i o n s  i s  b a s i c a l l y  r a t h e r  s i ~ n p l e ,  and t h e  c o m p l e x i t i e s  o f  
1 j t h e  p a t t e r n  found by S i e v e r s  a r e  due r a t h e r  t o  t h e  consequences  of t h e  
requ i rements  of a l l i t e r a t i o n  and rhyme ( t o  be d i s c u s s e d  b e l o w ) ,  i n  con- 
j u n c t i o n  w i t h  t h e  s t r u c t u r e  o f  Old Norse.  Though i t  is  w e l l  beyond t h e  
scope of t h i s  e x c u r s u s  t o  document t h i s  c l a i m ,  t h e  a b s t r a c t  p a t t e r n  of t h e  
i v e r s e 8  a p p e a r s  t o  be  t h e  f o l l o w i n g :  
3.5 w w  - w S  
I n  t h i s  f o r m u l a ,  - w is  r e a l i z e d  i n  g e n e r a l  by a  s i n g l e  s y l l a b l e ,  w i t h  t h e  
f o l l o w i n g  e x c e p t i o n s :  a )  t h e  f i r s t  - w may b e  r e a l i z e d  o p t i o n a l l y  by two s h o r t  
I .  s y l l a b l e s  n o t  s e p a r a t e d  by /I, o r  by a s h o r t  s y l l a b l e  fo l lowed  by an u n s t r e s s e d  ! I  m o n o s y l l a b l e ;  b )  any - w may o p t i o n a l l y  b e  r e a l i z e d  by two of t h r e e  c o n s e c u t i v e  
vowels.  The - S i n  t h e  fo rmula  i s  r e a l i z e d  by two s y l l a b l e s  a t  t h e  end of a 
f 1 I word, of which t h e  f i r s t  i s  l o n g  and t h e  second does  n o t  b e a r  s t r o n g e r  s t r e s s  
'A 1 
1 1 t h a n  t h e  f i r s t .  Because of t h e  s t r u c t u r a l  p r o p e r t i e s  o f  t h e  l anguage ,  t h i s  
w i l l  a lmos t  always mean t h a t  t h e  second is s h o r t  and u n s t r e s s e d .  I n  a d d i t i o n  
t o  t h e  above ,  t h e r e  is  an  added c o n s t r a i n t  t h a t  t h e r e  be a t  l e a s t  two 
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l i  . i n s t a n c e s  of main ( i . e . ,  p r imary  o r  s e c o n d a r y )  s t r e s s  w i t h i n  t h e  s c o p e  of 
t h e  f o u r  - w's. 
t 
1 On t h i s  p a t t e r n  a r e  super imposed added c o n s t r a i n t s  of a r a t h e r  re -  
1 
f 
s t r i c t i v e  t y p e .  I n  a l l  such  p o e t r y ,  t h e  a l l i t e r a t i o n  d e s c r i b e d  above is I b  , 
I 1  * compulsory;  i n  a d d i t i o n ,  i n  r e g u l a r  d r o t t k v x t t ,  t h e r e  are r e q u i r e m e n t s  of I 1 i n t e r n a l  rhyme a s  w e l l .  I n  t h e  f i r s t  h a l f  l i n e  of each l o n g  l i n e  t h e r e ,  
must b e  a s t r e s s e d  s y l l a b l e  among t h e  - w ' s  w i t h  t h e  same f i n a l  consonant ism i ; 
a s  t h e  f i r s t  s y l l a b l e  of t h e  S ,  b u t  w i t h  d i f f e r e n t  v o c a l i s m ;  i n  t h e  second 1 ,  - 
f h a l f  l i n e  t h e r e  must b e  such  consonant  rhyme i n  s y l l a b l e s  w i t h  t h e  same 1 I voca l i sm.  I n  t h e  S n o r r a  Edda t h e r e  a r e  i l l u s t r a t e d  numerous f u r t h e r  p o s s i b l e  1- 3 
I 
c o m p l e x i t i e s :  f u r t h e r  i n t e r n a l  rhyme r e q u i r e m e n t s ,  end rhyme (runhending)  
i n s t e a d  of i n t e r n a l  rhyme, e t c .  One can combine any of t h e s e  d e v i c e s ,  
sometimes w i t h  s t r e n g t h e n e d  a l l i t e r a t i o n  r e q u i r e m e n t s ,  and S n o r r i  g i v e s  
examples of many d i f f e r e n t  v a r i a t i o n s ,  some sb complex and seemingly r e s -  
t r i c t i v e  as t o  p r e c l u d e  t h e i r  use  f o r  a n y t h i n g  b u t  o c c a s i o n a l  n o v e l t y  
doggere l .  
The b a s i c  p a t t e r n s  of S k a l d i c  v e r s e ,  t h e n ,  can b e  d e s c r i b e d  a s  
v a r i a t i o n s  on t h e  p a t t e r n  3 .5 ,  ( i n v o l v i n g  o c c a s i o n a l l y  t h e  a d d i t i o n  of 
a n o t h e r  - w o r  an S* (.- a s i n g l e  s t r e s s e d  long s y l l a b l e  t;ct:veen t h e  two 
groups of x's i n  3.5) a n d / o r  v a r i a t i o n s  on t h e  r e a l i z a t i o n  r u l e  f o r  - S 
(e .g . ,  i t  may be  made t h e  same a s  t h a t  f o r  S*)). T h i s  b a s i c  p a t t e r n  is 
s i m i l a r  t o  t h a t  of t h e  L a t v i a n  t r o c h a i c  f o l k  s o n g s  and some t r a d i t i o n a l  
Serbo-Croat ian p o e t r y  ( c f .  Zeps,  1963; Jakobson,  1952 ;  and H a l l e ,  1967,  
f o r  d i s c u s s i o n ) ,  w i t h  t h e  e x c e p t i o n  t h a t  t h e  S* is  t h e  same a s  t h e  S i n  
t h e s e  forms. While t h e s e  p a t t e r n s  a r e  o f  c o u r s e  v e r y  g e n e r a l ,  s i m p l e  a r r a n g e -  
ments of u n i t s ,  t h e  f a c t  i s  t h a t  o t h e r  Indo-European p c e t i c  t r a d i t i o n s ,  such 
a s  S a n s k r i t ,  Greek and L a t i n  p o e t r y ,  have  used c o n s i d e r a b l y  d i f f e r e n t  o n e s ;  
f u r t h e r m o r e ,  t h e  mapping r u l e  f o r  S  is  d u p l i c a t e d  i n  S c a n d i n a v i a n ,  Slavic 
and B a l t i c  v e r s e .  These  f a c t s  pe rhaps  i n d i c a t e  some i n t e r e s t i n g  community 
of p o e t i c  t r a d i t i o n ,  i n c l u d i n g  S l a v i c ,  c e r t a i n  B a l t i c  l anguages ,  and t h e  
e a r l i e s t  d i s t i n c t i v e l y  Scand inav ian  v e r s e :  s u c h  a  community would n o t  b e  
u n l i k e l y  i n  l i g h t  o f  t h e  e x t e n s i v e  e x p l o r a t i o n s  o f  t h e  Norsemen i n  R u s s i a  
and t h e  B a l t i c  r e g i o n s  a t  approx imate ly  t h e  t i m e  t h a t  would be  n e c e s s a r y  t o  
e s t a b l i s h  t h e  presumed community. 
The f a c t  t h a t  S k a l d i c  v e r s e  was i n  g e n e r a l  v e r y  c a r e f u l l y  composed 
makes it  p o s s i b l e  t o  u s e  i t  f o r  e v i d e n c e  f o r  c e r t a i n  a s p e c t s  of t h e  s t r u c t u r e  
of t h e  language.  I n  p a r t i c u l a r ,  i t  w i l l  b e  remembered t h a t  t h e  r u l e s  of 
i n t e r n a l  rhyme r e q u i r e  i d e n t i t y  between c e r t a i n  vowels of t h e  even h a l f  l i n e s ,  
~f a  l i n e  does n o t  e x h i b i t  such  an  i d e n t i t y ,  a p p a r e n t l y ,  i t  may s i m p l y  be 
t h a t  t h e  poe t  has  compc~sed a  m e t z i c a l l y  d e v i a n t  l i n e ;  such  a  t h i n g  i s  of  
course  p e r f e c t l y  p o s s i b l e  when t h e  r e s t r i c t i o n s  on c o r r e c t  l i n e s  a r e  as 
narrow a s  t h e y  a r e  i n  S k a l d i c  s t a n z a s .  I f ,  however, t h e  deviant l i n e s  f a l l  
i n t o  reasonab ly  w e l l  d e f i n e d  c l a s s e s ,  t h e n  we must a s s m e  t h a t  t h e y  c o n s t i t u t e  
a s p e c i a l  s o r t  of r e g u l a r i t y ,  and we s h o u l d  a t t e m p t  t o  r e l a t e  such  r e g u l a r -  
i t i e s  t o  t h e  s t r u c t u r e  of t h e  language i n  g e n e r a l .  An example of s u c h  
reason ing  is found i n  Kiparsky ( 1 9 6 8 ~ 1 ,  where i t  is  shown t h a t  c e r t a i n  a p p a r e n t  
d e v i a t i o n s  i n  t h e  l i n e s  o f  t h e  K a l e v a l a  can be  e x p l a i n e d  i f  w e  assume that 
t h e  mete r  is d e f i n e d  on a r e p r e s e n t a t i o n  t o  which c e r t a i n  o f  t h e  r u l e s  of 
t h e  phonology have a p p l i e d ,  b u t  t o  which o t h e r  r u l e s  h a v e  n o t  y e t  a p p l i e d .  
Th is  r e p r e s e n t a t i o n  is  n e i t h e r  phonemic n o r  p h o n e t i c ,  b u t  an i n t e r m e d i a t e  
l e v e l  wi th  no o t h e r  known s y s t e m a t i c  p r o p e r t i e s ;  i n  p a r t i c u l a r ,  i t  i s  n o t  
i d e n t i f i a b l e  w i t h  t h e  l e v e l  cf taxonomic phonemics. A similar  argument is 
found i n  Zeps (1963). 
A v e r y  l a r g e  c l a s s  o f  e x c e p t i o n s  t o  t h e  r u l e s  o f  i n t e r n a l  rhyme 
c o n s i s t s  of l i n e s  i n  which one of t h e  rhyming s y l l a b l e s  h a s  t h e  vowel a 
and t h e  o t h e r  h a s  - ij (= 9, n o t  & w h i c h  l a t e r  merged w i t h  3). I n  a  r e p r e s e n -  
t a t i v e  corpus  o f  approx imate ly  4,000 l i n e s  o f  S k a l d i c  v e r s e  ( ~ 6 n s s o n ,  1929) 
approx imate ly  94% of t h e  ' u n m e t r i c a l '  l i n e s  were  o f  t h i s  t y p e .  An example 
of such  a ' d e v i a n t '  l i n e  is:  
3.6 a l l v a l d r ,  - n a i g  skLildum 
- 
T h i s  t y p e  of l i n e  is  v e r y  common, and c o n s t i t u t e s  a . w e l l  d e f i n e d  c l a s s  o f  
e x c e p t i o n s .  I f  t h e  r u l e  of r e g u l a r  rhyme i s  t o  b e  p r e s e r v e d ,  we must f i n d  
some l e v e l  of p h o n o l o g i c a l  r e p r e s e n t a t i o n  a t  which t h e  vowels a r e  i d e n t i c a l .  
I t  i s ,  i n  f a c t ,  t r u e  t h a t  a l l  i n s t a n c e s  of 2 t h a t  rhyme w i t h  - a  can be  de- 
r i v e d  from - a  by t h e  u-utnlaut r u l e .  L e t  us assume, t h e n ,  t h a t  t h e  m e t r i c a l l y  
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r e l e v a n t  l e v e l  of r e p r e s e n t a t i o n  i s  p r i o r  t o  t h e  a p p l i c a t i o n  o f  t h i s  r u l e .  
This l e v e l  cannot  be  i d e n t i c a l  w i t h  t h a t  of u n d e r l y i n g  r e p r e s e n t a t i o n ,  a s  is  
shown by rhymes l i k e  
3 . 7  skji5ldum - : a l d r i  
- 
f o r  t h e  vowel i n  t h e  d e e p e s t  l e v e l  o f  r e p r e s e n t a t i o n  of sk j8 ldum i s  e  as 
shown by i t s  o t h e r  forms ( e . g . ,  d a t .  s g .  s k i l d i ,  where u n d e r l y i n g  e  i s  r a i s e d  
- 
t o  - i b e f o r e  t h e  e x c e p t i o n a l  d a t i v e  e n d i n g  /-i/). T h i s  - e i s  broken  t o  2, 
which becomes &, which is  t h e n  a f f e c t e d  by t h e  umlaut r u l e .  (These  p r o c e s s e s  
w i l l  be  d e s c r i b e d  below i n  s e c t i o n  11.5 under  t h e  head ing  o f  b r e a k i n g . )  It 
would seem, t h e n ,  t h a t  t h e  m e t r i c a l l y  r e l e v a n t  l e v e l  i s  b e f o r e  t h e  a p p l i c a t i o n  
of u-umlaut , b u t  a f t e r  t h e  v a r i o u s  p a r t s  of b r e a k i n g .  
T h i s  e x p l a n a t i o n  a p p e a r s  t o  b e  q u i t e  s a t i s f a c t o r y ,  i f  a l l  i n s t a n c e s  
of rhyming - ti a r e  d e r i v e d  from - a .  A l l  w i l l  t h e n  a p p e a r  a s  - a at  some p o i n t .  
I n  Kiparsky  (1968a) however, a p r o p o s a l  was made which would make s u c h  a 
s o l u t i o n  i m p o s s i b l e  i f  adhered t o .  I n  d i s c u s s i n g  a n a t u r a l n e s s  c o n v e n t i o n  
f o r  p h o n o l o g i c a l  r e p r e s e n t ~ t i o n s ,  Kiparsky  s u g g e s t s  t h e  c o n s t r a i n t  t h a t  i f  
a  form shows some p h o n o l o g i c a l  f e a t u r e  i n  a l l  o f  i t s  v a r i a n t s ,  t h a t  f e a t u r e  
must b e  assumed t o  b e  p r e s e n t  i n  i ts  u n d e r l y i n g  r e p r e s e n t a t i o n  a s  w e l l .  A s  
a p p l i e d  t o  c h i s  c a s e ,  t h i s  would r e q u i r e  t h a t  f o r  any word where  t h e  vowel 
i s  - 6 i n  a l l  of t h e  forms,  r e g a r d l e s s  of whe ther  i t  would b e  p o s s i b l e  t o  
d e r i v e  t h e s e  i n s t a n c e s  o f  2 from u n d e r l y i n g  a, t h e  u n d e r l y i n g  vowel must be  
ti. T h i s  does  n o t  a f f e c t  t h e  forms adduced s o  f a r ;  a l l  of them show v o c a l i c  
- 
a l t e r n a t i o n s  which r e q u i r e  t h e  p o s i t i n g  of u n d e r l y i n g  2. T h e r e  a r e ,  however,  
rhymes s u c h  as: 
3 . 8  a .  kntirr  : v a r r a r  
b .  j u f o l  : d v g l d u  
c .  o r l e i l c s  : j 8 r l u m  
i n  t h e  f i r s t  member of each of  t h e s e  p a i r s ,  i t  is p o s s i b l e ,  b u t  n o t  n e c e s s a r y ,  
to  r e p r e s e n t  them w i t h  u n d e r l y i n g  - a v o c a l i s m .  On K i p a r s k y ' s  p r o p o s a l ,  t h e n ,  
they must have u n d e r l y i n g  - 8 ,  and n e v e r  undergo a  s t a g e  where  t h e y  have a .  
- 
The second member of each p a i r  i s  one where  t h e  u n d e r l y i n g  vowel must be  a. 
- 
While t h e s e  unproduc t ive  i n s t a n c e s  of are no t  t o o  common i n  rhymes, t h e y  
a r e  about a s  common as t h e i r  d e c l e n s i o n  t y p e s  a r e  i n  t h e  t o t a l  d i s t r i b u t i o n  
~f forms i n  t h e  l anguage .  I f  we assume t h a t  they  have non-der ived ,  under- 
l y i n g  - 8 ,  then  they  w i l l  n o t  h a v e  t h e  same r e p r e s e n t a t i o n  a s  t h e  second  
members o f  t h e  rhymes i n  3 . 8  a t  t h e  p o i n t  d e f i n e d  above :  namely,  a f t e r  
b reak ing  b u t  b e f o r e  u-urnlaat. Rhymes s u c h  a s  3 .8a ,  i n  f a c t ,  w i l l  n e v e r  
have i d e n t i c a l  v o c a l i s m ,  a t  any p o i n t  of  t h e  d e r i v a t i o n .  We seem t o  have  
two p o s s i b l e  a l t e r n a t i v e s  open t o  u s :  e i t h e r  w e  r e j e c t  K i p a r s k y ' s  p r o p o s a l ,  
and a l l o w  a l l  i n s t a n c e s  of rhyming - 6 t o  be d e r i v e d  f rom 2, p r e s e r v i n g  t h e  
u n i t y  of  t h e  s t a t e m e n t  about  r h p e ;  o r  we m a i n t a i n  K i p a r s k y ' s  p r o p o s a l ,  and i f  add an ad hoc  r i d e r  t o  t h e  s t a t e m e n t  o f  t h e  rhyr.c c o n s t r a i n t  Co t h s  s f f e c t  
t h a t  w h i l e  o t h e r  vowels r e q u i r e  i d e n t i t y  a s  t o  rhyme, t h e  vowels a and 2 
i k  I - 
rhyme w i t h  one a n o t h e r .  Such a  s o l u t i c n  a s  t h i s  s e c o n d  one may i n  f a c t  b e  
I f o r c e d  on u s ,  bu t  i t  would m i s s  t h e  f a c t  t h a t  p r e c i s e l y  t h e  two vowels 
I i 
r e l a t e d  a s  e x c e p t i o n s  are a l s o  r e l a t e d  i n  a n o n - a r b i t r a r y  way, by a h i g h l y  
i 
p r o d u c t i v e  d e v i c e  o f  t h e  phonology of  t h e  l anguage .  
There  a r e ,  however,  a d d i t i o n a l  f a c t s  t h a t  show t h a t  s u c h  a s o l u t i o n ,  
1 ! whether  d e s i r a b l e  o r  n o t ,  i s  i n a d e q u a t e ,  and t h a t  o n l y  a  r e j e c t i o n  of  
K i p a r s k y ' s  p r o p o s a l ,  a t  l e a s t  i n  i ts  f u l l  g e n e r a l i t y ,  w i l l  p e r m i t  t h e  
c o n s t r a i n t s  on i n t e r n a l  rhyme t o  be  s t a t e d  at  a l l .  A s  was n o t e d  by Kahle 
(1892) ,  t h e r e  a r e  two s o u r c e s  f o r  t h e  vowel - 4 i n  Old Norse:  most commonly, 
r !  i t  a r o s e  a s  t h e  i -umlaut  of u n d e r l y i n g  - o ,  b u t  i t  cou ld  a l s o  come from i i .  3 I ! 
I i rounding of u n d e r l y i n g  5 by a  f o l l o w i n g  - v  (which comes from w, from u n d e r l y i n g  
u ) .  Forms w i t h  t h e  fo rmer  s o u r c e  f o r  d ,  such a s  f d r  rhyme f r e e l y  w i t h  words 
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of t h e  l a t t e r  t y p e ,  s u c h  a s  t h e  forms of t h e  v e r b  g d r a ,  b u t  an  a d d i t i o n a l  
p e c u l i a r i t y  of t h e s e  l a t t e r  i s  t h a t  t h e y  can a l s o  rhyme w i t h  words w i t h  t h e  
vowel g ,  such  a s  s v e r s .  Krahe t a k e s  t h i s  s imply  a s  an  i n d i c a t i o n  of  t h e  
d a t e  of t h e  round ing  of t h e  - e ,  and c l a i m s  t h a t  t h e  vowel o f  g d r a  was n o t  y e t  
rounded a t  t h e  p o i n t  s u c h  p o e t r y  was w r i t t e n .  T h i s ,  however ,  i s  p l a i n l y  
i n c o n s i s t e n t  w i t h  t h e  f a c t  t h a t  d u r i n g  t h e  same p e r i o d  g b r a  rhymes w i t h ,  e . g . ,  
f d r ,  which c l e a r l y  h a d  a  rounded vowel from u n d e r l y i n g  o.  The o n l y  way t o  
- - 
s t a t e  t h e s e  f a c t s  is  t o  s a y  t h a t  t h e  rounding r u l e  (which i s  c l e a r l y  v e r y  
c l o s e l y  r e l a t e d  t o  t h e  u-umlaut r u l e )  may c r e a t e  new rhymes,  b u t  t h a t  forms 
t h a t  rhyme b e f o r e  i t s  o p e r a t i o n  a r e  a l s o  m e t r i c a l l y  c o r r e c t .  I n  t h i s  c a s e ,  
i t  would b e  i m p o s s i b l e  t o  d e a l  w i t h  t h e  i r r e g u l a r  rhymes of  - d from e w i t h  2 
by an ad h o c  r i d e r  t o  t h e  e f f e c t  t h a t  - d rhymes w i t h  2, b e c a u s e  o n l y  c e r t a i n  
i n s t a n c e s  of  d o :  namely,  t h o s e  t h a t  a r e  d e r i v e d  from an u n d e r l y i n g  - e. 
S i n c e  a l l  i n s t a n c e s  o f  5 t h a t  rhymed w i t h  - a  have ( p o t e n t i a l l y )  t h e  same 
s o u r c e ,  i t  was n o t  p o s s i b l e  t o  g i v e  such  an argument d i r e c t l y  f o r  t h a t  vowel. 
I t  a p p e a r s ,  t h e n ,  t h a t  t h e  o n l y  way t o  s t a te  t h e  rhyme r u l e  f o r  
S k a l d i c  p o e t r y  is  a p p r o x i m a t e l y  a s  f o l l o w s  : 
3 . 9  Two s y l l a b l e s  rhyme i f  they  have  t h e  same f i n a l  
c o n s o n a n t i s m ,  and i f  t h e y  have  t h e  same vowel 
b e f o r e  o r  a f t e r  t h e  o p e r a t i o n  of  t h e  r o u n d i n g /  
u-umlaut r u l e .  
I f  t h i s  i s  s o ,  we must r e s t r i c t  t h e  a p p l i c a t i o n  of K i p a r s k y ' s  n a t u r a l n e s s  
conven t ion  i n  s u c h  a way a s  t o  p e r m i t  a l l  rhyming 2 t o  b e  d e r i v e d  from 2. 
There  a r e  v a r i o u s  p r o p o s a l s  one might make t o  accomplish  t h i s ;  i t  i s  s u f f i c i e n t  
t o  n o t e  h e r e  t h a t  t h i s  i m p l i e s  t h a t  a l l  such words i n v o l v e  t h e  r u l e  of u-umlaut 
i n  t h e i r  d e r i v a t i o n .  It  w i l l  be  rementbercd t h a t  t h e  p o i n t  of t h i s  e n t i r e  
d i s c u s s i o n  h a s  been t o  show t h a t  c e r t a i n  i n s t a n c e s  of t h e  vowel ij which 1 - 
~ i ~ a r s k y ' s  conven t ion  would r e u q i r e  t o  b e  r e p r e s e n t e d  as u n d e r i v e d  (namely,  
t I t h e  forms i n  3 . 3 )  a r e  i n  f a c t  d e r i v e d  from u n d e r l y i n g  a .  S i n c e  t h e  forms 
I i - 
To conc lude  t h i s  d i s c u s s i o n  of  Old Norse p o e t i c s ,  a  few h i s t o r i c a l  
o b s e r v a t i o n s  a r e  i n  o r d e r .  B e n e d i k t s s o n  (1960) a l s o  n o t e d  t h e  f a c t s  adduced 
C 
t above a b o u t  t h e  rhymes of  a and o ( a s  h e  h a s  n o t e d  s o  many o f  t h e  most 1 .  - - 
c 
t i n t e r e s t i n g  f a c t s  of t h e  l a n g u a g e ) ,  and a t t e m p t e d  t o  g i v e  a n  e x p l a n a t i o n  o f  
I f  
I 
I them which would avo id  t h e  p u r e l y  ad  h o c  s t a t e m e n t  "a - rhymes w i t h  2, t o o . "  i t 
H i s  e x p l a n a t i o n  was i n  t e r m s  of  t h e i r  taxonomic phonemic s t a t u s :  h e  c la imed  
t r  i i t h a t  w h i l e  t h e  o t h e r  ( taxonomic)  phonemes o f  Old Norse were  c o m p l e t e l y  
f 
i opposed t o  one a n o t h e r ,  t h e  o p p o s i t i o n  between / a /  and / b /  i s  n e u t r a l i z e d  1 1  ! 
I i n  a  v e r y  common p o s i t i o n :  b e f o r e  a  u  i n  t h e  f o l l o w i n g  s y l l a b l e .  T h i s  is i ,  - 
due t o  t h e  o p e r a t i o n  of  t h e  u-umlaut r u l e ,  of c o u r s e .  Because  o f  t h i s  
w i d e s p r e a d  n e u t r a l i z a t i o n  o f  t h e  taxonomic o p p o s i t i o n ,  B e n e d i k t s s o n  c l a i m s ,  
t h e s e  two phonemes were  most  l i k e l y  t o  b e  i d e n t i f i e d  among t h e  u n i t s  o f  t h e  
l anguage .  
B e n e d i k t s s o n  f u r t h e r  n o t e s  t h e  f o l l o w i n g :  i n  t h e  work o f  S n o r r i  
S t u r l u s o n  and l a t e r  p o e t s ,  t h e r e  a r e  no more i n s t a n c e s  of  ~ h y m e s  of  - 6 and 5 
t h a n  a r e  e x p l i c a b l e  a s  p u r e l y  e r r o r s .  I t  i s  f u r t h e r  t h e  c a s e  t h a t  t h e  
n e u t r a l i z a t i o n  of  t h e  o p p o s i t i o n  between / a /  and / b ' /  b e f o r e  a  f o l l o w i n g  1 
was l o s t  when t h e  r u l e  of  u -epen t l l e s i s  ( r u l e  2.5 above)  was i n t r o d u c e d  i n t o  
t h e  l a n g u a g e :  s i n c e  t h i s  k i n d  of - u d i d  n o t  cause  u-umlaut,  t h e  taxonomic 
phonemic o p p o s i t i o n  of  / a /  and / 8 /  b e f o r e  / u /  was r e s t o r e d .  I f  t h i s  e v e n t  
were  c o r r e l a t e d  w i t h  t h e  l o s s  of  rhymes,  Benedlk-tsson would have found 
a  v e r y  i m p o r t a n t  p i e c e  o f  e v i d e n c e  f o r  h i s  t h e o r y  of t h e  n a t u r e  of  such  rhymes. 
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U n f o r t u n a t e l y ,  however,  t h e  two e v e n t s  a r e  no t  s i m u l t a n e o u s .  A s  
~ e n e d i k t s s o n  o b s e r v e s ,  b o t h  a r e  s u s c e p t i b l e  of a  r easonab ly  p r e c i s e  d a t i n g ,  
and t h e r e  i s  a p e r i o d  of  about  75 y e a r s  between t h e  l o s s  of t h e  odd rhymes 
and t h e  i n t r o d u c t i o n  of t h e  new - u l s .  Bened ik t s son  h a s  no s a t i s f a c t o r y  
e x p l a n a t i o n  f o r  t h i s  f a c t ,  and i t  seems t o  b e  a  c r u c i a l  o b j e c t i o n  t o  h i s  
theory .  Another  e x p l a n a t i o n  f o r  t h e  l o s s  of t h e  - a18 rhymes i n  p o e t r y  of  
S n o r r i  S t u r l u s o n  and l a t e r  p o e t s  i s  a v a i l a b l e ,  however: namely,  t h e  i n f l u e n c e  
of S n o r r i l s  work i t s e l f .  S n o r r i  was concerned  t o  produce a  manual f o r  p o e t s  
t h a t  could  b e  f o l l o w e d  more o r  l e s s  m e c h a n i c a l l y  t o  t u r n  o u t  c o r r e c t  s t a n z a s .  
A s  s u c h ,  h e  was concerned ( i n  c h a r a c t e r i z i n g  t h e  r u l e s  of  t h e  p o e t r y )  w i t h  
g i v i n g  a  set o f  g e n e r a l i z a t i o n s  about  t h e  s u r f a c e  forms of such  p o e t r y .  By 
becoming r e f l e c t i v e  abou t  t h e  s u r f a c e  g e n e r a l i z a t i o n s  t o  b e  e x t r a c t e d  from 
i t ,  h e  l o s t  s i g h t  of t h e  more a b s t r a c t  components of  t h e  grammar of t h e  
language t h a t  had  gu ided  e a r l i e r  p o e t s ,  whose s k i l l  w a s  l a r g e l y  unconsc ious .  
A s  a  good Norse l i n g u i s t ,  i n  any e v e n t ,  h e  was p robab ly  i n c l i n e d  t o  t h e  
taxonomic;  w h i l e  h e  canno t  b e  i d e n t i f i e d  w i t h  t h e  s o - c a l l e d  ' f i r s t  grammarian ' ,  
t 
whose work was undoubtedly  t h e  e a r l i e s t  and c l e a r e s t  example of a  s t r a i g h t -  
I 
forward taxonomic phonemic a n a l y s i s  on r e c o r d  ( c f .  Haugen, 1 9 5 0 ) ,  h e  was no 
! 
doubt i n f l u e n c e d  by t h e  same a t t i t u d e s .  A s  s u c h ,  i t  was p r e c i s e l y  the 
i 
c o d i f i c a t i o n  o f  t h e  r u l e s  f o r  w r i t i n g  S k a l d i c  v e r s e  t h a t  r e s u l t e d  i n  t h e  1 I i 
! e l i m i n a t i o n  of  one of i t s  f e a t u r e s :  s i n c e  S n o r r i  could  n o t  s e e  how a/ij I i 
rhymes cou ld  b e  c o n s i d e r e d  r e g u l a r ,  h e  r u l e d  them o u t ,  and s i n c e  h i s  work t 
was t h e  b a s i s  o f  a l l  p o e t i z i n g  from t h e n  o n ,  they p e r f o r c e  d i s a p p e a r e d  from r i  
t h e  v e r s e .  i We h a v e ,  t h e n ,  e s t a b l i s h e d  t h a t  i n  t h e  d e r i v a t i o n  of forms l i k e  t h o s e  
I i of 3 . 3 ,  t h e  u-umlaut r u l e  does  a p p l y ;  s i n c e  t h e  syncope r u l e  a l s o  a p p l i e s ,  
t : 
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1 E be done by b u i l d i n g  t h e  environment  of  t h e  syncope  r u l e  i n t o  t h e  s t r u c t u r a l  
F. 
i ; d e s c r i p t i o n  of  t h e  u-umlaut r u l e ,  s o  t h a t  a vowel which was t o  b e  s y n c o p a t e d  
i : would be  s k i p p e d  o v e r  by t h a t  r u l e .  T h i s  r e v i s e d  u-umlaut r u l e  could  t h e n  
I P 
I L  apply  un ique ly  b e f o r e  t h e  syncope  r u l e ,  g i v i n g  b o t h  3 .2  and 3 . 3 .  This  I k 
environment i s  by no means a s i m p l e  o n e ,  however ,  and t o  b u i l d  i t  i n t o  t h e  
I t  u-umltiut r u l e ,  i n  a d d i t i o n  t o  i t s  own a p p e a r a n c e  i n  t h e  grammar, would b e  
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t remendously e x p e n s i v e ;  i n d e e d ,  i t  s h o u l d  b e ,  f o r  i t  m i s s e s  a  tremendous 
g e n e r a l i z a t i o n .  
The c o r r e c t  r e l a t i o n  between t h e s e  two r u l e s  seems t o  h i n g e  on t h e  
d i f f e r e n t  c h a r a c t e r i s t i c s  o f  t h e  two sets o f  forms 3 . 2  and 3 . 3 .  I n  t h e  
forms i n  3 .2 ,  t h e  o r d e r  syncope  - u-umlaut is  a  f e e d i n g  o r d e r ,  s i n c e  t h e  
syncope r u l e  t u r n s  t h e s e  forms i n t o  t h e  c o r r e c t  s h a p e  f o r  t h e  a p p l i c a t i o n  
of t h e  u-umlaut r u l e .  Thus ,  f o r  t h e s e  fo rms ,  t h e  o r d e r  syncope  - u-umlaut 
is an unmarked o r d e r .  For  t h e  forms i n  3 . 3 ,  on t h e  o t h e r  hand ,  t h e  o r d e r  
syncope - u-umlaut would r e s u l t  i n  t h e  forms b e i n g  removed from t h e  c l a s s  
I of t h o s e  t o  which u-umlaut cou ld  a p p l y ,  by  t h e  s y n c o p a t i o n  of  t h e  - u which 1 ! 
shou ld  c a u s e  umlau t .  For  t h e s e  fo rms ,  t h e n ,  t h e  o r d e r  which is a  f e e d i n g  
h 1 o r d e r  f o r  t h e  forms i n  3 . 2  is  a  b l e e d i n g  o r d e r ;  and,  h e n c e ,  a  marked o r d e r .  
I f ,  I If we o p e r a t e  on t h e  t h e o r e t i c a l  a s s u m p t i o n s  a b o u t  o r d e r  which were ou t -  
' 
l i n e d  i n  c h a p t e r  I ,  and s i m p l y  d o  n o t  make any s t a t e m e n t  abou t  t h e  o r d e r  
1 I /  I of t h e  two r u l e s  i n  t h e  grammar of  I c e l a n d i c ,  t h e n  t h e y  w i l l  app ly  i n  e a c h  
1 ! c a s e  i n  t h e  unmarked o r d e r .  T h i s  o r d e r  w i l l  b e  d i f f e r e n t  f o r  t h e  two c l a s s e s  
of f o m s .  
I n  t h e  c o u r s e  of  t h i s  d i s c u s s i o n ,  w e  h a v e  r e v e a l e d  two f a c t s  about  
t h e  n o t i o n  o f  'unmarked o r d e r ' :  f i r s t ,  t h a t  t h e  n o t i o n  canno t  b e  d e f i n e d  
between a p a i r  o f  r u l e s  i n  i s o l a t i o n ,  b u t  i s  ( a t  l e a s t )  a t e r n a r y  r e l a t i o n ,  
d e f i n e d  on t h e  b a s i s  of  two r u l e s  and a form t o  which t h e y  a r e  t o  a p p l y .  
That i s ,  t h e  s h a p e  of t h e  p a r t i c u l a r  form may i n f l u e n c e  which of  t h e  
p o s s i b l e  o r d e r i n g s  i s  t h e  unmarked one.  Second ly ,  a s  a  consequence of  t h i s ,  
we s e e  t h a t  t h e r e  is  a n  e m p i r i c a l  d i f f e r e n c e  between t h e  t h e o r y  assumed h e r e  
(which p e r m i t s  u n s p e c i f i e d  o r d e r i n g s  t o  b e  t a k e n  a s  unmarked) and one which 
would r e q u i r e  a  s p e c i f i c a t i o n  of t h e  r e l a t i v e  o r d e r i n g  of  e v e r y  p a i r  of  r u l e s ,  
and t h e n  app ly  i n t e r p r e t i v e  p r i n c i p l e s  t o  e v a l u a t e  t h i s  o r d e r  a s  marked o r  
unmarked. T h i s  d i f f e r e n c e  r e s i d e s  i n  t h e  f a c t  t h a t  no  s i n g l e  o r d e r i n g  may 
be e v a l u a b l e  a s  unambiguously marked o r  unmarked, i f  t h e  p o s s i b l e  s h a p e s  
of forms can i n f l u e n c e  t h e  q u e s t i o n .  
The t r a d i t i o n a l  e x p l a n a t i o n  o f  t h e  p r o c e s s  o f  u-umlaut ( f o r  which s e e  
Noreen, 1923; G u t e n b r u n n e r ,  1951;  H e u s l e r ,  1964) c l a i m s  t h a t  umlaut o f  un- 
s t r e s s e d  - a  t o  - u t o o k  p l a c e  f i r s t ,  and t h a t  t h e s e  s e c o n d a r y  1 ' s  t h e n  caused 
t h e  umlaut o f  a p r e c e d i n g  s t r e s s e d  - a t o  - 6. The problems w i t h  t h i s  s o l u t i o n  
a r e  a t  l e a s t  t h e  f o l l o w i n g :  f i r s t ,  i t  r e q u i r e s  two s e p a r a t e  and  u n r e l a t e d  
r u l e s  t o  accoun t  f o r  t h e  changes ;  s e c o n d l y ,  i t  makes t h e  c l a i m  t h a t  t h e  
change i n  s t r e s s e d  s y l l a b l e s  is o n l y  a c c i d e n t a l l y  r e l a t e d  t o  t h e  change i n  
u n s t r e s s e d  s y l l a b l e s .  T h e r e  is  n o  r e a s o n  why we c o u l d  n o t  h a v e  h a d ,  s a y ,  
a  becomes i i n  u n s t r e s s e d  p o s i t i o n  fo l lowed  by t h e  s m e  u-umlaut r u l e  i n  
- - 
s t r e s s e d  p o s i t i o n .  The s o l u t i o n  s u g g e s t e d  h e r e  p r e s e r v e s  t h e  u n i t a r y  e f f e c t  
of t h e  change,  and a c c o u n t s  f o r  t h e  s u r f a c e  d i s s i m i l a r i t y  o f  e f f e c t  i n  
s t r e s s e d  and u n s t r e s s e d  p o s i t i o n s  i n  terms of t h e  o t h e r w i s e  m o t i v a t e d  r u l e  
of vowel r e d u c t i o n .  T h i r d l y ,  t h e  t r a d i t i o n a l  s o l u t i o n  would make i t  i m -  
p o s s i b l e  t o  a c c o u n t  f o r  t h e  e x c e p t i o n a l  forms l i k e  2 . 9 ,  where  vowel r e d u c t i o n  
does n o t  a p p l y .  I n s t e a d  of b e i n g  s i m p l e  e x c e p t i o n s ,  t h e s e  would r e q u i r e  a  
s p e c i a l  minor r u l e .  The t r u l y  c r u c i a l  c a s e  f o r  d e c i d i n g  between t h e  two 
t h e o r i e s  would come, however,  i f  we cou ld  f i n d  a form w i t h  t h r e e  c o n s e c u t i v e  
s y l l a b l e s  c o n t a i n i r i g  t h e  vowel 2, t h e  l a s t  two of  which were  u n s t r e s s e d ;  
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I b t l ~ e  t r a d i t i o n a l  t h e o r y  w o u l d  p r e d i c t  t h a t  o n l y  t h e  l a s t  vowel would be  
i ! ! a f f e c t e d ,  becoming - u ;  tlze p r e c e d i n g  vowels would remain unchanged. The 
r u l e s  proposed h e r e ,  however, would s u g g e s t  t h a t  t h e  t h r e e  vowels would 
I r  a l l  be  a f  f e c t e d ,  becoming 6-u-u. A s  was n o t e d  above,  however,  s u c h  forms 
' I - - -  
i do n o t  a p p e a r  t o  e x i s t  i n  t h e  l anguage .  
So f a r  t h e n ,  i t  a p p e a r s  t h a t  a l l  i n s t a n c e s  of t h e  vowel - o ( a t  l e a s t  
i n  p r o d u c t i v e  word c l a s s e s )  can b e  d e r i v e d  from i n s t a n c e s  of  u n d e r l y i n g  a  / / - by t h e  u-umlaut r u l e .  The p h o n e t i c  v a l u e  of  t h e  f i r s t  e l ement  o f  t h e  i diph thong  au (= [o$ ] )  i s  a l s o  accoun ted  f o r  i f  i t s  u n d e r l y i n g  r e p r e s e n t a t i o n  i is / a u / .  The q u a l i t y  o f  t h e  second e l e ~ s n t  of  t h i s  d i p h t h o n g  is  produced 
by r u l e  2 .17,  which a l s o  a c c o u n t s  f o r  t h e  p h o n e t i c  v a l u e  of o t h e r  i n s t a n c e s  
I of 2. I 1 1 1 . 4  Ske tch  o f  t h e  a b l a u t  sys tem.  L e t  u s  now c o n s i d e r  some of  t h e  l r  2 
a l t e r n a t i o n s  i n  t h e  s t e m  vowels of  s t r o n g  v e r b s  which a r e  t r a d i t i o n a l l y  
subsumed under t h e  l a b e l  a b l a u t .  These  v e r b s  a r e  g e n e r a l l y  d i v i d e d  into 
seven  c l a s s e s  on t h e  b a s i s  of  t h e  vowel a l t e r n a t i o n s  i n  t h e  r e c o n s t r u c t e d  
l i  1 
1 1  proto-Germanic p a r e n t  l anguage ,  and t h e  d i v i s i o n  is  n o t  a lways  t h e  most  I !  f e l i c i t o u s  one f o r  t h e  modern l anguages .  I c e l a n d i c  is  one of  t h e  few 
i n s t a n c e s  of r e l a t i v e l y  p r o d u c t i v e  use  of t h e s e  a l t e r n a t i o n s ,  however;  
much of  t h e  o r i g i n a l  mechanism is  s t i l l  i n v o l v e d  r a t h e r  t r a n s p a r e n t l y  i n  
t h e  modern l anguage .  A complete  s u r v e y  of t h e  s t r o n g  v e r b  i s  w e l l  beyond 
t h e  s c o p e  o f  t h i s  s e c t i o n  (whose purpose  i s  p r i m a r i l y  t o  p r o v i d e  m o t i v a t i o n  
f o r  r u l e  4 . 4  b e l o w ) ,  and t h e  t o t a l  r a n g e  of p a t t e r n s  i s  q u i t e  d i v e r s e ;  
however,  t h e  most common r e p r e s e n t a t i v e s  of  t h e  o r i g i n a l  Gmc. v e r b  c l a s s e s  
i n f i n i t i v e ,  p r e t e r i t e  s i n g u l a r ,  p r e t e r i t e  p l u r a l ,  p a s t  p a r t i c i p l e ) :  
4 . 1  a .  b f t a  ' b i t e '  b e i t  b i tum b i t i n n  
mfga ' p i s s  ' meig migum miginn 
b .  d r jGpa  ' d r o p '  d r a u p  drupum d r o p i n n  
h n j 6 t a  ' s t u m b l e '  h n a u t  hnutum h n o t i n n  
c. h v e r f a  ' d i s a p p e a r '  h v a r f  hurfum h o r f  i n n  
s p i n n a  ' s p i n '  s pann spunnum spunninn 
d .  b e r a  ' c a r r y  ' b a r  bsrum b o r i n n  
s t e l a  ' s t e a l '  s t a l  s t s l u m  s t o l i n n  
e .  g e f a  ' g i v e  ' gaf  gAfum g e f i n n  
b i h j a  ' a s k '  b a a  b5&m b e a n n  
f .  g r a f a  ' bu ry '  grGf gr6fum g r a f i n n  
t a k a  ' take ' t 6 k  tdkum t e k i n n  
g .  l e i k a  ' p l a y '  16k l6kurn l e i k i n n  
f a l l a  ' f a l l '  f 6 l l  ft5llum f a l l i n n  
Cons ide r ing  f i r s t  a v e r b  l i k e  h v e r f a ,  we see t h a t  t h e  s t r u c t u r e  a p p e a r s  t o  
be [ h ( v ) V r f ]  where  t h e  - V i s  a l t e r n a t e l y  - e ,  2, 2, and 2, depend ing  on t h e  
t e n s e  (and where  t h e  - v d i s a p p e a r s  b e f o r e  rounded vowels ) .  Sp inna ,  a n o t h e r  
ve rb  o f  c l a s s  c ,  shows d i f f e r e n t  vowels  i n  t h e  i n f i n i t i v e  and p a s t  pa r -  
t i c i p l e ,  b u t  t h e s e  can b e  a c c o u n t e d  f o r  i f  we n o t e  t h a t  a x a c t l y  t h o s e  v e r b s  
whose consonan t i sm i s  - n+C have  t h i s  s h a p e .  Thus ,  ( f o r  s t r o n g  v e r b s  o n l y ,  
however t h e s e  a r e  t o  b e  marked) we have t h e  r u l e :  
4.2 [ -  low] [+ h i g h ]  1 n  [ -  c o n t ]  
I n  c l a s s  c  a r e  a l l  s t r o n g  v e r b s  w i t h  t h e  s h a p e  C V [+son,  +cons]  [+cons ] . '  
0 
Th i s  i n c l u d e s  a  few w i t h  gemina te  s t o p s  (a lways  v o i c e l e s s ) ,  which can  b e  
d e r i v e d  by a s s i m i l a t i o n  from a n  u n d e r l y i n g  sequence  of n a s a l + v o i c e l e s s  s t o p :  
c .  g .  , [drelcl<a] from u n d e r l y i n g  /drenk+a/  . Rule 4 . 2  does  n o t  app ly  t o  t h e s e  
v e r b s ,  s o  we a s s u n e  i t  a p p l i e s  a f t e r  t h e  (minor)  r u l e  a s s i m i l a t i n g  a n a s a l  
t o  a fo l lowing  v o i c e l e s s  s t o p .  
The verbs  of c l a s s  b  could be  assumed t o  be  s i m i l a r ,  bu t  wi th  r o o t  
vocalism f i l s ,  - au ,  2, 2. Observing t h a t  @ appears  on ly  be fo re  d e n t a l s ,  
ar.d jG e lsewhere ,  we can t a k e  t h e  l a t t e r  a s  b a s i c ,  and assume underlying 
$, E, 1, and - o. We could f u r t h e r  cons ide r  t h e  - o of t h e  pas t  p a r t i c i p l e  
t o  be de r ived  from - u ,  i n  o r d e r  t o  o b t a i n  t h e  more r z g u l a r  s e r i e s  s, - au ,  2, u. 
This l a s t  s t e p  is p o s s i b l e  because no s t r o n g  ve rbs  have  - u i n  t h e  p a s t  p a r t i -  
c i p l ~  except  t h o s e  i n  which i t  is  d e r i v e d  by r u l e  4 .2  from underlying - o. 
On t h i s  b a s i s ,  we can assume t h e  under ly ing  vowel of t h e  p a s t  p a r t i c i p l e s  of  
c l a s s  c  i s  - u as w e l l ,  and t h a t  a  r u l e  of i n f l e c t i o n  a p p l i e s  very e a r l y  t o  
tu rn  t h i s  i n t o  2. Rule 4 . 2  may then  apply  t o  t u r n  some of  t h e s e  - o t s  back 
in:o u t s .  S ince  t h e  vowel u now appears  i n  every  form of verbs  of class b ,  9 
- - 
we can assume i t  is p a r t  of  t h e  r o o t ,  r a t h e r  t han  of t h e  a b l a u t  i n f l e c t i o n .  
Thus, a verb  l i k e  dr jGpa has t h e  b a s i c  shape  /drVup+a/, where t h e  - V p o s i t i o n  
is f i l l e d  a l t e r n a t e l y  by j ,  a ,  0, 0. 
Consider ing  t h e  v e r b s  of c l a s s  a ,  w e  might t a k e  them t o  have shapes  
such a s  /bVit+a/ f o r  b f t a .  The v a l u e  of  - V i n  t h e  t h i r d  and f o u r t h  p r i n c i p d  
p a r t s  is 2, a s  was t h e  c a s e  w i th  c l a s s  b ;  t h e  vowel of  t h e  second appears  
t o  be  - e,  r a t h e r  t han  2, b u t  r e c a l l  t h a t  - e  can b e  de r ived  from a b y  t h e  r u l e  
of i -umlaut .  Thus, t h e  under ly ing  shape  of t h e  diphthong - e i is  / a i l ,  and 
t h e  voca l i sm of t h i s  form is  seen  t o  b e  e x a c t l y  p a r a l l e l  t o  t h e  2 of c l a s s e s  
b  and c. What t hen  of t h e  i n f i n i t i - v e ?  I f  t h e  vocal ism were e i t h e r  - e o r  i, 
rlre could r e g u l a r i z e  i t  w i t h  one o r  t h e  o t h e r  of c l a s s e s  b  and c. Cons ider ing  
the  f a c t  t h a t  a l l  i n s t a n c e s  of s u r f a c e  - e i can b e  produced from underlying 
/ a i / ,  w e  can a sk  what would be t h e  r e s u l t  of an under ly ing  / e i /  sequence. 
There a r e  v a r i o u s  p l a c e s  i n  t h e  language where a r u l e  conver t ing  2 t o  
be fo re  an - i i n  t h e  next  s y l l a b l e  is  needed. (This  r u l e  w i l l  riot be  d i s cus sed  
h e r e ,  a s  i t s  f o r n ~ u l a t i o n  p r e s e n t s  c o n s i d e r a b l e  d i f f i c u l t y .  See  Kock 
as  w e l l  a s  t h e  handbooks f o r  d i s c u s s i o n ) .  I t  can be  f o r m u l a t e d  a s  an a d d i t i o n a l  i i 
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environment f o r  t h e  change o f  r u l e  4 . 2 ;  i f  w e  assume t h a t  i t  a p p l i e s  t o  a n  
under ly ing l e i /  sequence ,  t h e n  / b e i t + a /  w i l l  become / b i i t + a / ,  which w i l l  be 
I 
' ik i d e n t i c a l  w i t h  t h e  r e q u i r e d  b i t a .  We h a v e  now t h e  b a s i c  s h a p e s  ! C  , -j 1 
I and vowel a l t e r n a t i o n s  of 4 .3 :  
4 .3 a .  / C  V i C  1 ,  where  V =  e ,  a ,  0 ,  @ 
0 0 
b .  /C vuCo/, where  V = j ,  a ,  0 ,  0 
0 
c .  ICoVSCO/, where  V = e ,  a ,  u ,  u  
R e c a l l i n g  t h e  r u l e  of  u - e p e n t h e s i s ,  we s e e  t h a t  i t  c o u l d  p r o b a b l y  b e  extended 
t o  produce t h e  - u of t h e  t h i r d  and f o u r t h  p r i n c i p a l  p a r t s  o f  4 .3c ,  s i n c e  
1- SC is  (approx imate ly )  one o f  t h e  environments  of  t h i s  r u l e  ( 2 . 5 ) .  I f  
t h i s  i s  s o ,  t h e  e p e n t h e s i s  r u l e  p a r t i c i p a t e s  i n  t h e  f o l l o w i n g  o r d e r i n g  
r e l a t i o n s :  i t  must app ly  a f t e r  u-umlaut,  s i n c e  t h e  - u  which i s  i n s e r t e d  
i n  forms l i k e  2.2 b e f o r e  t h e  e x t r e m e l y  common end ing  /+r/ d o e s  n o t  cause  
umlaut of  a  p r e c e d i n g  2. An e x p l i c i t  s t a t e m e n t  t o  t h i s  e f f e c t  must a p p e a r  
i n  t h e  grammar, s i n c e  t h e  o r d e r i n g  e p e n t h e s i s  - umlaut i s  a f e e d i n g  o r d e r ,  
and t h e  f a c t  t h a t  i t  d o e s  n o t  o b t a i n  makes t h e  o r d e r i n g  of t h e s e  two r u l e s  
marked. S i n c e  t h e  r u l e  o f  u-umlaut is dependent  on s t r e s s  a s s ignment  ( c f .  
I j  j 2 - 1 8 ) ,  i t  must f o l l o v  t h i s  l a t t e r  r u l e .  I n  forms w i t h  u-umlaut ,  t h e n ,  t h e  
t h r e e  r u l e s  w i l l  have  t o  a p p l y  i n  t h e  o r d e r  stress - umlaut - e p e n t h e s i s .  
I 1 I n  t h e  r o o t s  of  t h e  s t r o n g  v e r b s ,  however, t h e  vowel i n s e r t e d  by t h e  
I !  1 
e p e n t h e s i s  r u l e  must r e c e i v e  s t r e s s ,  and hence t h e  e p e n t h e s i s  r u l e  must 
i i i  precede  t h e  s t r e s s  r u l e .  S i n c e  u-umlaut does n o t  a p p l y  i n  t h e s e  fo rms ,  
I f however, t h e r e  i s  no problem (on t h e  assumpt ions  made h e r e ) ;  t h e  o n l y  
I 1 marked o r d e r i n g  i n v o l v e s  umlau t ,  and t h e  remain ing  o r d e r i n g s  f o l l o w  from 
58 
and u -epen thes i s  app ly  i n  d i f f e r e n t  r e l a t i v e  o r d e r s  depending on whe the r  
U-umlaut a p p l i e s  i n  t h e  form f o l l o w s  from t h e  one o r d e r i n g  s t a t e m e n t  "umlaut 
 recedes e p e n t h e s i s " .  Such a  s i t u a t i o n  would b e  i m p o s s i b l e  i n  a  g r , m a r  
o p e r a t i n g  under a  c o n s t r a i n t  o f  l i n e a r  o r d e r i n g ,  of c o u r s e ,  and t h e  g e n e r a l -  
i z a t i o n  of  t h e  two e p e n t h e s i s  p r o c e s s e s  would have  t o  b e  g i v e n  up. 
A t  t h i s  p o i n t ,  o n l y  t h e  i of t h e  i n f i n i t i v e  of c l a s s  b  p r e v e n t s  us 
from c o n s i d e r i n g  a l l  of t h e  f i r s t  t h r e e  v e r b  c l a s s e s  as i n s t a n c e s  o f  t h e  
same a l t e r n a t i o n  5, 2, g,  g, w i t h  t h e  s u r f a c e  d e v i a t i o n s  from t h i s  p r e d i c t e d  
by t h e  p h o n o l o g i c a l  s h a p e s  o f  t h e  r o o t s  and a s e t  of r e a s o n a b l e  r u l e s .  I n  
f a c t ,  t h e  vowel - e  n e v e r  a p p e a r s  a s  t h e  f i r s t  e lement  of  a morpheme- in te rna l  
d iphthong u n l e s s  it is  t h e  r e s u l t  of  a p p l y i n g  i -umlaut  t o  a n  u n d e r l y i n g  a. 
- 
I f  t h e  u n d e r l y i n g  vowel o f  t h e  i n f i n i t i v e  o f  c l a s s  b  were  t a k e n  t o  b e  2, 
we could  assume a  r u l e  which c o n v e r t e d  t h i s  e  t o  1, w i t h  no  ill e f f e c t s  on 
- 
t h e  r e s t  of t h e  grammar. I t  would b e  n e c e s s a r y  t o  s h i f t  t h e  s t r e s s  from 
t h e  - e  (where i t  would b e  a s s i g n e d  by t h e  b a s i c  s t r e s s  r u l e )  t o  t h e  f o l l o w i n g  
vowel;  i n  f a c t ,  t h i s  r u l e  w i l l  b e  s u f f i c i e n t  by i t s e l f ,  f o r  t h e  r e s u l t a n t  
u n s t r e s s e d  - e  w i l l  b e  r educed  t o  i by t h e  vowel r e d u c t i o n  r u l e ,  and t h e n  a l a t  
- 
r u l e  ( t o  be  d i s c u s s e d  below) w i l l  c o n v e r t  t h i s  t o  g b e f o r e  a s t r e s s e d  vowel. 
We a r e  now i n  a  p o s i t i o n  t o  r e d u c e  a l l  of c l a s s e s  a ,  b ,  and c  ( t h e  most comma 
Q Another  r u l e  t o  a c c o u n t  f o r  t h e  un- c l a s s e s )  t o  a l t e r n a t i o n s  of  2, 2, -, -. 
expec ted  - 2 of t h e  p r e t e r i t e  s i n g u l a r  of  c l a s s  d  (whose b a s i c  s h a p e  is  C VS) 
0 
a l l o w s  us  t o  e x t e n d  t h i s  schema t o  t h i s  c l a s s ,  a s  w e l l .  C l a s s  e  is  more 
complex, b u t  a t  l e a s t  t h e  v o c a l i s m  -9 e  - a  of t h e  f i r s t  p a r t s  is r e g u l a r .  A l l  
of t h i s  l e n d s  some s u p p o r t  t o  r u l e  4 .4  below,  s i n c e  i t  is  t h i s  t h a t  a l l o w s  
us t o  r e g u l a r i z e  most of t h e  p r i n c i p a l  p a r t s  of t h e  f i r s t  f i v e  c l a s s e s  of 
s t r o n g  v e r b s .  These a re  by f a r  t h e  l a r g e s t  and most p r o d u c t i v e  c l a s s e s .  
Some 
[+ ' t r e s s ]  I+ s y l l ~  + E :tress] [+ "ress  .] 
a  t e n s e  t e n s e  a t e n s e  
a d d i t i o n a l  suppor t  f o r  r u l e  4 .4  can be  de r ived  from t h e  d e c l e n s i o n  of 
nouns wi th  f i n a l  - 6 ,  such a s  g, 'money'. The g e n i t i v e  s i n g u l a r  of t h i s  
noun (formed by t h e  a d d i t i o n  of t h e  s u f f i x  / - a r / )  i s  f j g r ,  e x a c t l y  as would 
be expected i f  r u l e  4.4 app l i ed  t o  t h e  r e p r e c e g r a t i o n  / f & a r / .  Other  forms 
with f i n a l  t e n s e  2, such a s  - t r 6  ' t ree ' ,  'knee ' ,  @ ' s h e l t e r ' ,  e t c . ,  have 
d a t i v e  p l u r a l s  wi th  t h e  vocalism s: t r j h ,  hnjsm, h l j h ,  etc. I f  w e  assume 
t h e s e  r o o t s  end i n  l a x  e, t h i s  vowel w i l l  au toma t i ca l l y  be  t e n s e d  i n  f i n a l  
p o s i t i o n ,  as i n  t h e  nom. sg.; I c e l a n d i c  words cannot  end i n  s t r e s s e d  l a x  
vowels. Thus, t h e  d a t i v e  p l u r a l  w i l l  have,  e.g., /tre+um/ a s  i t s  unde r ly ing  
r e p r e s e n t a t i o n .  The % w i l l  be  broken t o  z, as d e t a i l e d  i n  t h e  n e x t  s e c t i o n  
below, stress w i l l  s h i f t  t o  t h e  - a ,  - and t h e  r e s u l t a n t  sequence a+u is  i d e n t i c a l  
with - 5 ( i f  w e  assume, a s  we must, t h a t  u-umlaut i s  blocked i f  t h e  vowels are 
ad j acen t  over  a  +boundary). Fur ther  d e t a i l s  of t h e  r o l e  of  r u l e  4.4 i n  the  
process  of b reaking  w i l l  b e  seen below. 
11.5 break in^. The process  of b r eak ing ,  which has  j u s t  been a l l u d e d  t o ,  
is  one of t h e  most popular  t o p i c s  i n  h i s t o r i c a l  Scandinavian phonology. It 
c o n s i s t s  i n  an a l t e r n a t i o n  between l a x ,  s t r e s s e d  e and t h e  sequence & o r  
. 
The sequence -& i s  found, roughly ,  b e f o r e  l a x  5 i n  t h e  fo l l owing  
s y l l a b l e ;  j6 is  found b e f o r e  - u i n  t h e  next  s y l l a b l e .  It i s  n o t  p o s s i b l e  
t o  g ive  a  complete formula t ion  of t h e  r u l e ,  bu t  t h e  presence  of  a  l a x  back 
j b  
I r vowel i n  t h e  f o l l o w i n g  s y l l a b l e  is  t h e  main c o n d i t i o n i n g  fa .c to r :  B 
E 5 . 1  a .  g j o f  (from / g e f + u / ;  c f .  g e f a  ' t o  g i v e ' )  ' g i f t '  
I- ; gen.  s g .  g j a f a r  (from / g e f + a r / )  
d a t .  p l .  gj8fu.m (from /gef+um/) 
b .  g j a l d a  (from I g e l d + a / )  ' t o  p a y '  
g e l d  ' I  pay '  
gjoldum ' w e  pay' 
I ! It i s  c l e a r  t h a t  t h e  d i f f e r e n c e  between ja and ja i s  a n o t h e r  r e f l e x  of t h e  
~i i 1 o p e r a t i o n  of t h e  u-umlaut r u l e ,  and t h a t  i n  f a c t  t h e  b r e a k i n g  r u l e  j t s e l f  
i s  o n l y  r e s p o n s i b l e  f o r  t h e  change 2 t o  &. Keeping t h e  r u l e  4.4 above i n  
mind, i t  is p o s s i b l e  t o  f o r m u l a t e  t h e  change s imply  a t h e  e p e n t h e s i s  o f  
an 2 a f t e r  t h e  - e ;  a f t e r  t h i s ,  r u l e  4.4 w i l l  s h i f t  t h e  s t r e s s  from t h e  - e t o  
t h e  - a ,  and t h e  - e w i l l  b e  reduced t o  i as was t h e  c a s e  w i t h  t h e  2 o f ,  e . g . ,  
dr jGpa i n  t h e  s t r o n g  v e r b  sys tem.  T h i s  p r o v i d e s  f u r t h e r  e v i d e n c e  f o r  t h e  
i c o r r e c t n e s s  o f  r u l e  4 . 4 ,  s i n c e  i t  a l lows  t h e  much more n a t u r a l  s t a t e m e n t  of 
t h e  r u l e  o f  b r e a k i n g :  
5 . 2  + s y l l  
+ back  
- a / [. :tress] - [: s t r e s s  t e n s e ]  
(wi th  some f u r t h e r  c o n d i t i o n s )  
I F  " There has  i n  f a c t  been a c o n t r o v e r s y  i n  t h e  s c h o l a r l y  l i t e r a t u r e  on t h e  I I 1 i s u b j e c t  o v e r  t h e  c o r r e c t  f o r m u l a t i o n  of t h e  p r o c e s s  of b r e a k i n g .  I n  par-  
i t i c u l a r ,  i t  h a s  been  s u g g e s t e d  t h a t  t h e  vowel which t h i s  e p e n t h e s i s  
I \  p r o c e s s  s h o u l d  i n s e r t  s h o u l d  n o t  be 2, b u t  r a t h e r  a n o t h e r  vowel w i t h  a 
i 
d i f f e r e n t  q u a l i t y ,  i n  p a r t i c u l a r ,  an unrounded mid back vowel [ Q ] .  While 
I !  I 
t h e  f o r m u l a t i o n  j u s t  g i v e n ,  where - a  i s  i n s e r t e d ,  i s  much more a p p e a l i n g  a t  
~ ~ e l a n d i c ,  t h e r e  a r e  f a c t s  t h a t  a r g u e  a g a i n s t  t h i s  f o r m u l a t i o n  of t h e  change 
. t 
I 
I a t  t h e  p o i n t  a t  which i t  o r i g i n a l l y  a p p l i e d  i n  Old Norse. S i n c e  i t  is  o n l y  
I t 
1 .  
, i the  O . N .  change t h a t  i s  e v e r  d i s c u s s e d  ( i n  l i g h t  of t h e  g e n e r a l  n e o - g r m n a r i a n  
J 
cum taxonomist  b i a s  of t h i s  l i t e r a t u r e ) ,  t h e  i s s u e  of t h e  form of t h e  Mod. / i -
1 i I c e l .  r u l e  i s  r a r e l y  r a i s e d .  I l 
i i Benediktsson (1963a) has  g i v e n  t h e  r e l e v a n t  f a c t s ,  which a r e  a s  f o l l o w s :  ; 8 
: i t h e  b a s i c  vowel 2 i n  g e n e r a l ,  when i t  a p p e a r s  i n  t h e  s m a l l  c l a s s  o f  env i ron-  
. . 
I 
i ments i n  which l e n g t h e n i n g  o f  back  vowels t o o k  p l a c e  ( i . e . ,  b e f o r e  l+non-den ta l  i s - 
1 i C ,  b e f o r e  h+C), g i v e s  s imply  l o n g  6 whose modern r e f l e x  is  l o n g  9. I n  t h e  
i c  : -9 - 
. 
' 1 
! i case  o f  t h e  p r o d u c t s  o f  b r e a k i n g ,  however, where w e  would e x p e c t  t o  f i n d  fi, ! I  
! which would g i v e  -J5, we f i n d  i n s t e a d  j6. I f  we assume t h e  - e became - e a ,  t h e n  
I i &, and t h e n  E, and t h e n  was l e n g t h e n e d ,  a s  t h e  t r e a t m e n t  above would assume, 
! I  ( 
I 1 t h e r e  is  no  way t o  p r e d i c t ,  e . g . ,  t h e  vowel i n  mj6 lk  (from /melk+u/) by b r e a k i n g ,  
1 r umlaut and l e n g t h e n i n g .  On B e n e d i k t s s o n ' s  a n a l y s i s ,  however, where t h e  i n s e r t e d  I !  ; 
1 vowel i s  [ a ] ,  t h i s  f o l l o w s  n a t u r a l l y :  e  becomes e, which becomes ja; t h e  I i  I - 
I [  umlaut r u l e  t h e n  rounds t h i s  [ a ]  t o  [ o ]  (by a  n a t u r a l  e x t e n s i o n ) ,  and l eng then-  
I )  ! i ! i n g  can now app ly  t o  t h i s  vowel,  g i v i n g  t h e  c o r r e c t  o u t p u t  6. I f  l e n g t h e n i n g  I k  i Ii I does  n o t  a p p l y ,  and t h e  vowel [ a ]  r e c e i v e s  t h e  s t r e s s  ( a s  of c o u r s e  i t  w i l l ,  
I 
b y  4 . 4 ) ,  t h e  r e s u l t a n t  vowel is  i d e n t i f i e d  w i t h  2 by a  r u l e  s u c h  a s :  
5 . 3  
[+ back]  [+ low] / [- round ] 
+ s t r e s s  
Such a r u l e  is  p e r f e c t l y  n a t u r a l ;  a  r e l a t i o n  between - a and [ a ]  is  found i n  
I /  1 many o t h e r  l anguages .  T h e  o n l y  problem w i t h  t h i s  s o l u t i o n  i s  t h e  f a t e  of 
l i  * unlengthened b u t  umlauted 131: t h e r e  i s  no obv ious  r e a s o n  why t h i s  shou ld  
be i d e n t i f i e d  w i t h  - 0 ,  a s  was i n  f a c t  t h e  c a s e ,  r a t h e r  t h a n  w i t h  2. Benedikt-  / / 
i s s o n  p o i n t s  o u t  t h a t  t h e r e  were  no o t h e r  sequences  of j+back rounded vowel 
i n  t h e  l anguage  ( a t  l e a s t  w i t h  l a x  v o w e l s ) ,  and t h a t  t h e r e  was t h u s  no  
reason why p h o n e t i c  Lo] s h o u l d  n o t  be i d e n t i f i e d  w i t h  t h e  taxonomic phoneme 
/ B /  i n  t h i s  p o s i t i o n .  T r u e ,  t h e r e  i s  no r e a s o n  why noL, b u t  t h e n  a g a i n ,  
t h e r e  i s  n o  r e a s o n  why t h e  i d e n t i f i c a t i o n  s h o u l d  b e  made; t h e  p h o n e t i c a l l y  
n a t u r a l  i d e n t i f i c a t i o n  would b e  w i t h  / o / ,  a p p a r e n t l y ,  and a n y t h i n g  e l s e  
seems r a t h e r  l i k e  t h e  i d e n t i f i c a t i o n  o f  E n g l i s h  [ h ]  and [ r ~ ]  as one taxo-  
nomic phoneme. 
When we r e c a l l  t h e  r u l e  o f  vowel s h i f t  proposed above ( r u l e  2.13 above) ,  
however, w e  see t h a t  t h e r e  is a r e l a t i o n  a l r e a d y  e s t a b l i s h e d  between 5 and 
o  i f  s u c h  a r u l e  i s  i n  t h e  grammar. Assuming t h a t  t h i s  r u l e  w a s  p a r t  of 
- ' 
Old Norse ( p e r h a p s  t o g e t h e r  w i t h  a v e r s i o n  o f  t h e  f r o n t i n g  r u l e ,  2.17, 
a p p l y i n g  o n l y  t o  mid vowels ,  which we know t o  h a v e  been  p a r t  of t h e  grammar 
a t  some t i m e ) ,  w e  c o u l d  o b t a i n  t h e  c o r r e c t  r e s u l t s  by a d o p t i n g  ~ e n e d i k t s s o n ' s  
s o l u t i o n ,  t o g e t h e r  w i t h  some mechanism f o r  p r e v e n t i n g  t h e  vowel s h i f t  from 
a p p l y i n g  t o  t h e  o u t p u t  of b r e a k i n g .  Such a d e v i c e  might  b e ,  f o r  i n s t a n c e ,  
t h e  r e q u i r e m e n t  "vowel s h i f t  p r e c e d e s  stress s h i f t ' '  (= r u l e  4 . 4 ) ,  t o g e t h e r  
w i t h  t h e  r e s t r i c t i o n  of vowel s h i f t  t o  s t r e s s e d  p o s i t i o n .  O t h e r  d e v i c e s  can 
b e  e n v i s i o n e d  whose e f f e c t  would b e  t h e  same; assuming t h i s  o n e ,  we would 
have t h e  f o l l o w i n g  d e r i v a t i o n s  (where s t r e s s  is  marked w i t h  ', and l e n g t h  
- 
w i t h  ) :  
( b r e a k i n g )  . .15alku. . . . espu.  . . .6spa. .  
(umlaut)  . . e o l k u . .  . .&opu. . . .5pu. .  
(V-shif t) . .6pu. .  
( s t r e s s - s h i f t )  . . j b l k u . .  . . j 6pu. . . . j d p a , .  
( r u l e  5.3) . . jApa.. 
( l e n g t h e n i n g )  . . j61ku.. . 
( f r o n t i n g )  4 . . jtlpu. . . . tipu. . 
. 
o u t p u t :  [ .  . jC lku .  . I  [ .  . jgPu. .  ] [ . . j S p a . . ]  [ . . g p u . . l  
With t h i s  d e v i c e ,  we s e e  t h a t  t h e  p h o n e t i c  r e s u l t  o f  n o t  lower ing  t h e  rounded 
[ a ]  is  t o  make i t  i d e n t i c a l  w i t h  t h e  ( s h i f t e d )  - o from u n d e r l y i n g  /a/. This  
then g i v e s  us  f u r t h e r  e v i d e n c e  f o r  t h e  c l a i m  t h a t  t h e  vowel s h i f t  r u l e  (2 .13)  
has i n  f a c t  been p a r t  of t h e  grammar f o r  some t ime .  T h i s  assumpt ion a l l o w s  
US t o  g i v e  a  r e a s o n a b l y  n a t u r a l  f o r m u l a t i o n  of  t h e  r e s u l t s  of  t h e  l e n g t h e n i n g  
r u l e  when a p p l i e d  t o  t h e  p r o d u c t  of  b r e a k i n g .  
The above d i s c u s s i o n  assumes t h a t  we a c c e p t  a  v e r s i o n  o f  Bened ik t s son ' s  
fo rmula t ion  o f  b r e a k i n g  a s  a  d e s c r i p t i o n  of t h e  o r i g i n a l  changs .  N o t i c e ,  
however, t h a t  t h i s  is  c r u c i a l l y  r e l a t e d  t o  t h e  f a c t  t h a t  i t  is n e c e s s a r y  t o  
e x p l a i n  an  a p p a r e n t  a l t e r n a t i o n  between long  and s h o r t  p r o d u c t s  of t h e  r u l e .  
I n  f a c t ,  t h e  l e n g t h e n i n g  r u l e  which caused us t o  p o s i t  s u c h  a  s o l u t i o n  was 
i 
always h i g h l y  l i m i t e d  i n  i t s  a p p l i c a t i o n ;  i t  a f f e c t e d  p r i m a r i l y  a  h a n d f u l  of  
! 
r e l a t i v e l y  i s o l a t e d  f o r m s ,  whose new ( l e n g t h e n e d )  v a l u e s  were  presumably 
! 
e n t e r e d  i n  t h e  l e x i c o n s  of new s p e a k e r s  of t h e  l a n g u a g e  w i t h  t h e i r  new v a l u e s ,  
4 
thus  o b v i a t i n g  t h e  l e n g t h e n i n g  r u l e  i t s e l f  a s  a  p r o d u c t i v e  p a r t  of t h e  
phonology. Once t h i s  was done ,  new s p e a k e r s  were  no l o n g e r  d r i v e n  t o  c o n s t r u c t  
the  grammar u n d e r l y i n g  t h e  d e r i v a t i o n s  i n  5 .4 ;  i n  t h e  absence  of  l e n g t h  a l t e r -  
n a t i o n s  which would l e q u i r e  t h i s ,  i t  would b e  p o s s i b l e  t o  d i s p e n s e  e n t i r e l y  
wi th  t h e  r u l e  5 . 3  by r e f o r m u l a t i n g  t h e  b r e a k i n g  r u l e  t o  i n s e r t  2 r a t h e r  t h a n  
[ a ] ,  a s  is  s u g g e s t e d  i n  t h e  f o r m u l a t i o n  of  t h i s  r u l e  as 5 . 2 .  Thus,  t h e  
l e x i c a l i z a t i o n  of  t h e  e f f e c t s  of t h e  l e n g t h e n i n g  r u l e  l e d  t o  a r e s t r u c t u r i n g  
of t h e  grammar f rom t h a t  p roposed  by Bened ik t s son  t o  t h e  more n a t u r a l  form 
assumed h e r e ,  which i s  t h e  form o f  t h e  r u l e s  i n  Modern I c e l a n d i c  r e f l e c t i n g  
t h e  change. T h i s  is an e x c e l l e n t  example of t h e  d i f f e r e n c e s  which can a r i s e  
between t h e  r u l e s  of  a  s y n c h r o n i c  grammar which d e s c r i b e  a  g i v e n  a l t e r n a t i o n  
a n d  t h e  r u l c s  which d e s c r i b e  t h e  change which o r i g i n a l l y  gave r i s e  t o  t h e  
a 1  t e r n a t i o n .  
i as examples o f  t h e  a l t e r n a t i o n  known a s  i -umlau t .  B e s i d e s  t h e  compara t ive  
I forms of many a d j e c t i v e s  and c e r t a i n  d e r i v a t i v e s ,  t h i s  a l t e r n a t i o n  can b e  
k observed i n  t h e  p r e s e n t  v e r s u s  t h e  i n f i n i t i v e  of s t r o n g  v e r b s ,  t h e  p r e s e n t  
versus  t h e  p r e t e r i t e  of c l a s s  i weak v e r b s ,  t h e  d a t i v e s  o f  a few s t r o n g  nouns 
(whose end ing  r e p r e s e n t s  u n d e r l y i n g  /-i/, r a t h e r  t h a n  / - e l )  and a t  v a r i o u s  
P o t h e r  p l a c e s  I n  t h e  language.  The s u r f a c e  cor respondances  a r e  a s  f o l l o w s :  
6 . 1  b a s i c  vowel umlauted vowel 
Note t h a t  t h e  change o f  - e t o  i, mentioned above i n  c o n n e c t i o n  w i t h  t h e  a b l a u t  
sys tem,  i s  n o t  a p a r t  of t h i s  p r o c e s s ,  even  though i t  i s  a l s o  c o n d i t i o n e d  by 
a  fo l lowing  - i. T h i s  is  shown by t h e  f a c t  t h a t  i t  is  much more r e s t r i c t e d ;  
e . g . ,  i n  h i g h l y  p r o d u c t i v e  umlaut ing p o s i t i o n s  such  as t h e  p r e s e n t  i n d i c a t i v e  
of s t r o n g  v e r b s ,  i t  does  n o t  g e n e r a l l y  app ly .  
Cons ider  t h e  form t h i s  r u l e  must t a k e .  I t  i s ,  cf c o u r s e ,  p r i m a r i l y  an 
a l t e r n a t i o n  between f r o n t  and back  vowels.  T h i s  f r o n t l b a c k  a l t e r n a t i o n  
p a t t e r n  seems t o  b e  d e s t r o y e d ,  however,  by t h e  v o w e l z ,  c o r r e s p o n d i n g  t o  
both  - 5 and - 6. T h i s  is p h o n e t i c a l l y  [ a j ] ,  w i t h  a  back vowel n u c l e u s .  There  
i s  reason  t o  b e l i e v e ,  however,  t h a t  t h i s  vowel i s  a f r o n t  vowel a t  a t  l e a s t  
some p o i n t  i n  i t s  d e r i v a t i o n :  t h e r e  is  a r u l e  i n  t h e  l a n g u a g e ,  a l r e a d y  a l l u d e d  
t o  above,  whereby v e l a r s  a r e  f r o n t e d  ( i . e . ,  p a l a t a l i z e d )  i n  t h e  p o s i t i o n  
b e f o r e  a  f o l l o w i n g  f r o n t  vowel. Th i s  r u l e  a p p l i e s  b e f o r e  a s  w e l l  a s  b e f o r e  
p h o n e t i c a l l y  f r o n t  vowels ;  t h i s  would l e a d  us t o  b e l i e v e  t h a t  t h e  umlaut 
process  s h o u l d  p roduce  a  f r o n t  vowel [ G I  which i s  l a t e r  backed a f t e r  t h e  
a p p l i c a t i o n  of t h e  v e l a r  f r o n t i n g  r u l e .  A d d i t i o n a l  s u p p o r t  f o r  t h i s  
assumption w i l l  be p r o v i d e d  i n  t h e  n e x t  s e c t i o n ;  t h e r e  i t  w i l l  b e  shown 
t h a t  t h e  g l i d e  a s s o c i a t e d  w i t h  t h i s  vowel w i l l  f o l l o w  a s  a n  a u t o m a t i c  con- 
sequence of t h e  assumpt ion t h a t  i t  i s  [Z] a t  some p o i n t  b e f o r e  o t h e r  r u l e s  
apply m 
Thus,  t h e  umlaut r u l e  can b e  made t o  make a l l  of t h e  vowels [ -  b a c k ] ;  
should  i t  a l s o  make them [- r o u n d ] ?  I f  we s imply  make e v e r y t h i n g  [- b a c k ,  
- round] ,  we w i l l  s t i l l  have t o  r a i s e  t h e  r e s u l t  o f  umlau t ing  a  ( [%I. )  t o  
1 - 
e ,  which w i l l  b e  no problem,  d u e  t o  t h e  a b s e n c e  of any o t h e r  s u c h  vowels  
- 
i n  t h e  l a n g u a g e ,  b u t  i t  w i l l  a l s o  b e  n e c e s s a r y  t o  lower  t o  [ % I  t h e  r e s u l t  
of m l a u t i n g  P, w i t h  t h e  r e s u l t  t h a t  a l l  t e n s e  - 4 ' s  would b e  lowered.  In 
f a c t ,  t h e r e  a r e  o t h e r  vowels i n  t h e  l a n g u a g e  ( 6 )  - which s h o u l d  n o t  b e  a f f e c t e d .  
? 
E v i d e n t l y  t h e n ,  i f  t h e  unrounding is  t o  b e  accomplished a s  p a r t  of  t h e  r u l e  
of i -umlau t ,  t h e  h e i g h t  changes  i n  t h e  non-high vowels produced must a l s o  b e  
p a r t  of  t h e  r u l e ,  i n  o r d e r  t o  p r e v e n t  t h e  o p p o s i t i o n  b c l r ~ e e n  and ;r from 
b e i n g  n e u t r a l i z e d  ( a s  i t  was i n  F a r o e s e ;  c f .  c h a p t e r  111). We could  t h u s  
propose  t h e  f o l l o w i n g  f o r m u l a t i o n  o f  t h e  s t r u c t u r a l  change of  t h e  r u l e :  
A U W  / J L a t e n s e  J 
T h i s  i s  h a r d l y  t h e  w o r l d ' s  most n a t u r a l  r u l e ;  however,  i t  is  a p p a r e n t l y  t h e  
c o r r e c t  d e s c r i p t i o n  of t h e  f a c t s .  If s o ,  i t  would b e  a  good example o f  t h e  
way i n  which a sequence  of p e r f e c t l y  n a t u r a l  r u l e s  ( f o r  which s e e  B e n e d i k t s s o n ,  
1958) can  r e s u l t  i n  a  r e s t r u c t u r e d  grammar c o n t a i n i n g  an u n n a t u r a l  r u l e .  
Each of  t h e  i n d i v i d u a l  r u l e s  t h a t  a r e  r e s p o n s i b l e  f o r  t h e  e v o l u t i o n  of  t h e  
modern I c e l a n d i c  vowel s y s  tern i s ,  i n  i t s e l f ,  p e r f  ec;ly n a t u r a l  ; t h e  r e s u l t ,  
however, is t h e  r u l e  6 .2 .  
It h a s  a l r e a d y  been  n o t e d  t h a t  one environment  f o r  t h e  o p e l a t i o n  of 
r u l e  6 .2  is  t h e  p o s i t i o n  b e f o r e  an - i i n  t h e  f o l l o w i n g  s y l l a b l e .  The r u l e  
a l s o  a p p l i e s  t o  t h e  vowel - a ,  making i t  2, i n  t h e  p o s i t i o n  b e f o r e  a  v e l a r  
followed by - e. For i n s t a n c e ,  t h e  d a t i v e  s i n g u l a r  a f  dagur  is  M, from 
under lying /dag+e/.  The f a c t  t h a t  i t  is p r e c i s e l y  a  v e l a r  fo l lowed  by a 
f r o n t  vowel which s e r v e s  as t h e  environment  f o r  t h e  r u l e  i s  s u g g e s t i v e ;  i t  
w i l l  be r e c a l l e d  t h a t  i n  t h i s  p o s i t i o n ,  a v e l a r  is  f r o n t e d ,  a c q u i r i n g  t h e  
f e a t u r e s  [+h igh ,  -back] .  These  are, of c o u r s e ,  p r e c i s e l y  t h e  f e a t u r e s  t h a t  
d i s t i n g u i s h  t h e  vowels t h a t  c a u s e  umlaut ( i . e . ,  and - i )  from t h o s e  t h a t  
do n o t .  T h i s  s u g g e s t s  t h a t ,  a l t h o u g h  t h e  p r o c e s s  a f f e c t s  o n l y  one vowel, i t  
has c o n s i d e r a b l e  s i m i l a r i t y  t o  t h e  r u l e  t h a t  a p p l i e s  b e f o r e  vowels.  We are 
thus  tempted t o  f o r m u l a t e  t h e  environment  f o r  6.2 a s  f o l l o w s :  
6 . 3  + h i g h  
+ t e n s e  
C o n d i t i o n :  i f  - a ,  t h e n  b and c 
- - 
This  r u l e  a p p l i e s  b e f o r e  - i o r  & i n  t h e  f o l l o w i n g  s y l l a b l e ,  o r  b e f o r e  an 
immediately f o l l o w i n g  f r o n t e d  v e l a r  i f  t h e  vowel a f f e c t e d  is 2. 
A problem arises w i t h  t h i s  f o r m u l a t i o n ;  t h e  vowels t h a t  a r e  produced 
by umlaut (6.2 - cum 6.3) are f r o n t  vowels ;  a s  s u c h  t h e y  c a u s e  v e l a r  f r o n t i n g .  
Thus, v e l a r  f r o n t i n g  must f o l l o w  umlaut ;  b u t  i f  umlaut i s  a t  l e a s t  p a r t i a l l y  
cond i t ioned  by t h e  f r o n t n e s s  of a f o l l o w i n g  v e l a r ,  t h e  v e l a r  f r o n t i n g  r u l e  
must a l s o  p r e c e d e  i m l a u t .  Both o f  t h e s e  a r e  f e e d i n g  o r d e r s ,  however, and t h e  
r e s u l t  i s  t h a t  t h e  c o r r e c t  r e s u l t s  w i l l  b e  o b t a i n e d  (on t h e  assumptions  
adopted h e r e )  s imply  by n o t  s t a t i n g  an o r d e r i n g  c o n s t r a i n t .  
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11.7  The r e s u l t i n g  vowel sys tem.  I f  we c o n s i d e r  t h e  vowels whose o r tho-  
graphic  r e p r e s e n t a t i o n s  i n c l u d e  an a c u t e  a c c e n t  (5, - 6 ,  5, g, L), we s e e  t h a t  
with t h e  e x c e p t i o n  o f  2, each c o n s i s t s  of t h e  c o r r e s p o n d i n g  s i m p l e  vowel 
followed by a  h i g h  g l i d e  of t h e  same backness .  Thus ,  t h e  r u l e  which c o n v e r t s  
these  vowels (whose r e p r e s e n t a t i o n  we have s u g g e s t e d  above is  t h e  same a s  
t h a t  of t h e  lax vowel, b u t  w i t h  t h e  d i a c r i t i c  f e a t u r e  I +  t e n s e ] )  i n t o  t h e i r  
phone t ic  o u t p u t s  s h o u l d  c r e a t e  j u s t  such  a  g l i d e .  L e t  us assume i t  does s o  
by producing a [ -  low] copy of t h e  vowel f o l l o w i n g  i t ,  and t h a t  t h e s e  vowels ,  
being u n s t r e s s e d  and a d j a c e n t  t o  a n o t h e r  vowel,  a r e  t h e n  c o n v e r t e d  t o  g l i d e s  
by a n o t h e r  r u l e .  T h i s  o t h e r  r u l e  w i l l  b e  j u s t i f i e d  below; t h e  vowel copying 
r u l e  is  approx imate ly  as f o l l o w s :  
7 .1  
+ t e n s e  
@ 4 1 ;  1 / 1 a h i g h  
B back  1 - 
L6 round] L + StressJ 
From u n d e r l y i n g  5, 6, 6, I, t h i s  w i l l  g i v e  t h e  f o l l o w i n g :  
Such a  p r o c e s s  is  of c o u r s e  p e r f e c t l y  n a t u r a l  from t h e  h i s t o r i c a l  p o i n t  o f  
view; i n  f a c t ,  t h e  t e n s e  vowels developed from o r i g i n a l  l o n g  vowels ,  which 
were double  l e n g t h  v e r s i o n s  o f  t h e  s h o r t  vowels.  The p r o d u c t  - 20 of u n d e r l y i n g  
long 5 i s  s u p p o r t e d  by t h e  p r e s e n t  day r e f l e x  of t h i s  vowel i n  t h e  E a s t e r n  
Scandinavian d i a l e c t s :  - 8 ([3] o r  [ o ] ) .  
Observe t h a t ,  i f  t h e  i -umlaut  of - 5 and 6 ,  , i s  t a k e n  t o  b e  [ 21, a 
f r o n t  vowel, 7 . 1  w i l l  app ly  t o  i t  t o  g i v e  [ % e l .  The - e  w i l l  l a t e r  become 1, 
and thus  t h e  g l i d e  on t h i s  vowel f o l l o w s  as  a  m a t t e r  o f  c o u r s e  from t h e  




assumption i t  i s  a  f r o n t  vowel. 
Consider  now t h e  e f f e c t s  of  a p p l y i n g  7 . 1  t o  t h e  u n d e r l y i n g  t e n s e  vowel 
6: t h e  r e s u l t  w i l l  be  6e .  But now n o t i c e  t h a t  t h e  s t r e s s  s h i f t  r u l e  ( 4 . 4 )  
- 
-
w i l l  app ly  t o  t h i s  s e q u e n c e ,  c o n v e r t i n g  j& t o  &. The g l i d e  r u l e  w i l l  t h e n  
conver t  t h e  f i r s t  member of  t h e  s e q u e n c e  ( t h e  u n s t r e s s e d  one)  t o  a g l i d e ,  
r a t h e r  t h a n  t h e  second  e lement  of  t h e  s e q u e n c e ,  a s  w i t h  o t h e r  u n d e r l y i n g  t e n s e  
vowels. Thfs  w i l l  g i v e  ( c o r r e c t l y )  t h e  r e s u l t  [ j e ]  f o r  t h e  u n d e r l y i n g  vowel 
6 ,  a  v a l u e  which must o t h e r w i s e  b e  r e g a r d e d  a s  h i g h l y  u n n a t u r a l .  The a b i l i t y  
- 
of t h i s  a n a l y s i s  t o  e x p l a i n  such  a n  a p p a r e n t  i r r a t i o n a l i t y  of t h e  vowel sys tem 
is  e v i d e n c e  o f  t h e  s t r o n g e s t  p o s s i b l e  s o r t  f o r  t h e  c o r r e c t n e s s  o f  t h e  stress 
s h i f t  r u l e  (4 .4 )  and t h e  d i p h t h o n g i z a t i o n  r u l e  ( 7 . 1 ) .  
It was n o t e d  e a r l i e r  t h a t  i ' s  which do  n o t  c a u s e  umlaut can  b e  r e p r e s e n t e d  
a s  u n d e r l y i n g  2, and t h a t  t h e  f e a t u r e  o f  [ f  t e n s e ]  i s  a v a i l a b l e  t o  d i s t i n g u i s h ,  
among t h o s e  i ' s  t h a t  do c a u s e  u m l a u t ,  b e t k e e n  t h o s e  t h a t  a p p e a r  p h o n e t i c a l l y  
and t h o s e  t h a t  a r e  d e l e t e d  i n  c e r t a i n  p o s i t i o n s .  P a r a l l e l  t o  forms l i k e  
h n o t l h n e t u r  ' n u t / n u t s l ,  which r e q u i r e  a n  i n  t h e  p l u r a l  which d i s a p p e a r s  from 
- 
t h e  p h o n e t i c  r e p r e s e n t a t i o n ,  t h e r e  a r e  forms iike t h o s e  i n  7 . 3  be low,  which 
r e q u i r e  a  ( f i n a l )  - u  t h a t  i s  d e l e t e d  from t h e  p h o n e t i c  r e p r e s e n t a t i o n :  
7.3 a. mezal  ' m e d i c i n e ' ;  p l .  rne381, u l  
b.  b a r n  ' c h i l d ' ;  p l .  b d r n  
c .  g j S f  ' g i f t '  ( f rom / g e f + u / ;  c f .  gen.  s g .  g j a f a r )  
Again, t h e  same f e a t u r e  o f  [ f  t e n s e ]  i s  a v a i l a b l e  t o  d i f f e r e n t i a t e  t h e  
d i s a p p e a r i n g  f  rorn t h e  n o n - d i s a p p e a r i n g  1 's .  
The m a j o r i t y  of  t h e  d e l e t e d  l a x  h i g h  vowels a r e  found i n  f i n a l  p o s i t i o n .  
Forms s u c h  a s  b6k lbakur  (= / b b k + i + r / )  'book/books ' show t h a t  a  f i n a l  L d o e s  
- 
n o t  p r e v e n t  t h e  vowel from b e i n g  d e l e t e d ;  a  fonn l i k e  t h e  g e n i t i v e  sun- (from 
/sang+u+s/)  ' o f  t h e  song '  shows t h a t  a f i n a l  5 does  n o t  p r e v e n t  t h e  d e l e t i o n ,  
a 
e i t h e r .  Before  some vowels ,  however,  ~ h e s e  same vowels a r e  n o t  d e l e t e d :  
the  nom. p l .  of  s8ngur  (from / sang+u+r / ) ,  whose g e n i t i v e  s i n g .  i s  sBngs,  
is skingvar, w i t h  t h e  theme vowel - u a p p e a r i n g  a s  - v b e f o r e  t h e  e n d i n g  / - a r / .  
y;-,2 - - l  I L L U L L V L A  .+< -- b2=we2a w and v i s  s u l ' L i c i r n i l y  w i d e s p r e a d  f o r  us t o  assume 
-
t h a t  t h i s  - v r e p r e s e n t s  an  i n t e r m e d i a t e  s t a g e  o f  w from t h e  u n d e r l y i n g  2, 
e x a c t l y  p a r a l l e l  t o  t h e  from u n d e r l y i n g  - i. 
Some f i n a l  consonan t s  do p r e v e n t  t h e  d e l e t i o n  o f  l a x  u n s t r e s s e d  h i g h  
vowels, however. I n  t h e  d a t i v e  p l u r a l  e n d i n g  2, t h e  vowel must be 
assumed t o  b e  a l a x  2, s i n c e  i t  c a u s e s  b r e a k i n g  i n  a p r e c e d i n g  e.  L e t  us 
- 
assume, t h e n ,  t h a t  o n l y  d e n t a l s  may i n t e r v e n e  between t h e  vowel t o  be d e l e t e d  
and t h e  word boundary:  
1 1  + - [+ c o r o n a l ]  o !l 
A f t e r  t h i s  r u l e  a p p l i e s ,  t h e  r u l e  o f  vowel r e d u c t i o n  (2 .14)  a p p l i e s .  A l l  
remaining u n s t r e s s e d  vowels which s t a n d  i n  p o s i t i o n  b e f o r e  a n o t h e r  vowel c a n  
be made g l i d e s :  any remain ing  vowels which f o l l o w  o t h e r  vowels (which is  
on ly  p o s s i b l e  i f  t h e  f i r s t  vowel was p r e s e r v e d  as a vowel by b e i n g  s t r e s s e d )  
then become g l i d e s ,  such  a s  t h e  second  e l e m e n t s  of  t h e  d iph thongs  i n  7 .2 .  
These two r u l e s  a r e  2s f o l l o w s :  
7 .5  a .  [ -  s t r e s s ]  j [ -  s y l l ]  / [+ ~ ~ 1 1 1  
b .  [ -  s t r e s s ]  [ -  s y l l ]  / [+ s y l l ]  
These two r u l e s  a r e  o b v i o ~ l s l y  r e l a t e d ;  t h e  m i r r o r  image n o t a t i o n ,  which w i l l  
be d i s c u s s e d  i n  some d e t a i l  i n  c h a p t e r  IV b e l o w ,  a l l o w s  u s  t o  c o l l a p s e  them 
i n t o  t h e  s i n g l e  schema 7 .6 :  
[ -  s t r e s s ]  [ -  s y l l ]  % .- [+ ~ ~ 1 1 1  
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Not a l l  of t h e s c  g l i d e s  a p p e a r  i n  t h e  o u t p u t ,  however;  they  a r e  r e t a i n e d  
only a f t e r  s t r e s s e d  s y l l a b l e s  which e i t h e r  end i n  a v e l a r  o r  a r e  composed o f  a  
l a x  vowel f o l l o w e d  by e x a c t l y  one consonan t .  We can t h u s  w r i t e  t h e  f o l l o w i n g  
I 
r u l e  t o  d e l e t e  t h e  o t h e r  g l i d e s :  
7.7 
- 
Examples o f  t h e  p r e s e n c e  and absence  of t h e s e  g l i d e s ,  which cor respond  t o  t h e  
u n d e r l y i n g  theme vowels ,  a r e :  
7.8 a. s t 6 2  ' s t a t i o n ' ;  p l .  s t 6 3 v a r  ( s t em / s t a & u / ;  lax vowel 
f o l l o w e d  by one  consonan t )  
b.  pSntun ' o r d e r ' ;  gen.  s g .  p z n t u n a r  ( s t em /pan tan+u/ ;  
u n s t r e s s e d  vowel)  
c. veggur  ' w a l l ' ;  g e n .  s g .  v e g g j a r  ( s t em /vagg+i / ;  stem 
e n d i n g  i n  a  v e l a r )  
d .  la tknir  ' d o c t o r '  p l .  latlcnar ( s t em / l i k n i / ;  s tem ends  i n  
more t h a n  one consonan t )  
These r u l e s  a p p e a r  t o  p e r m i t  us t o  assume t h e  p r e s e n c e  of a h i g h  vowel 
( f r o n t  f o r  i - m l a u t ,  back f o r  u-umlaut)  i n  a l l  of t h e  forms i n  which one  of 
t h e  umlaut o p e r a t i o n s  a p p l i e s .  The g r e a t  m a j o r i t y  of  g l i d e s  can a l s o  b e  
d e r i v e d  from u n d e r l y i n g  vowels ;  p e r h a p s ,  i n  f a c t ,  t h e  g l i d e s  can b e  e n t i r e l y  
e l i m i n a t e d  from t h e  u n d e r l y i n g  segment i n v e n t o r y .  
The r u l e s  which have been  p roposed  i n  t h i s  c h a p t e r  can o n l y  b e  assumed 
t o  b e  v a l i d  f o r  forms t h a t  b e l o n g  t o  c l a s s e s  which t a k e  p a r t  i n  p h o n o l o g i c a l  
a l t e r n a t i o n s .  Nouns, v e r b s ,  and a d j e c t i v e s  a l l  b e l o n g  t o  s u c h  p r o d u c t i v e  
c l a s s e s ;  i t  seems r e a s o n a b l e  t o  a r g u e  t h a t  i n  t h e s e  words ,  even i f  t h e  
p a r t i c u l a r  form does n o t  a l t e r n a t e ,  i t  should be ass igned  an a b s t r a c t  
represen ta t ion  and de r ived  from t h i s  by t h e  product ive  r u l e s  of t h e  grammar. 
~t was argued above i n  s e c t i o n  3 t h a t  t h i s  was neces sa ry ,  a t  l e a s t  f o r  i n s t a n c e s  
of u which could (bu t  d i d  no t  have t o )  be der ived  from under ly ing  2 by u-umlaut. 
, - 
I n  i n v a r i a n t  forms, however, such  as t h e  adverb mjiig ' v e ry '  (which could be  
derived from /meg+u/), i t  may w e l l  be t h a t  t h e  s u r f a c e  form is very  n e a r l y  
the c o r r e c t  l e x i c a l  form, r a t h e r  than  t h e  more a b s t r a c t  form which would 
lead t o  t he  same phone t i c  ou ipu t .  S i m i l a r  remarks apply t o  t h e  vowels i n  
any form which a r e  i n  such  a  p o s i t i o n  a s  t o  be impervious t o  t h e  e f f e c t s  o f  
any p o s s i b l e  morphologica l  p r o c e s s  (and hence could n o t  p a r t i c i p a t e  i n  any 
a l t e r n a t i o n s ) .  Kiparsky ' s  o b s e r v a t i o n s  ( c f .  Kiparsky, 1968a, 1968b) concern- 
i n g  t h e  development of such  unproduct ive  forms i n  German d i a l e c t s  form t h e  
bas i s  of  t h i s  remark; i t  is  s t i l l  necessary  t o  f i n d  e m p i r i c a l  ev idence  w i t h i n  
I ce l and ic  f o r  such a  p roces s  of l e x i c a l i z a t i o n .  
I n  morphemes be longing  t o  p roduc t ive  c l a s s e s ,  however, w e  have a r r i v e d  
a t  the  fo l lowing  vowel system ( i n c l u d i n g  t h e  g l i d e s ) :  
7.9 [+ t e n s e  1 [ -  t e n s e ]  diphthongs 
[+ h i g h ]  ; u a i u a i  au 
[- h i g h ]  
6 [- low] 0 o e  o 
[+ low] 5 a 
- + - + - - 
[ * back]  [ * round] [ f back]  [ * round] 
Notes 
S t r e s s  i n  I c e l a n d i c  i s  b a s i c a l l y  on t h e  f i r s t  s y l l a b l e  of a  word,  
and on t h e  f i r s t  e lement  of a compound. Secondary s t r e s s  a p p e a r s  on o t h e r  
vowels sometimes,  however,  e s p e c i a l l y  i n  l o a n  words. Many I c e l a n d i c  morphemes 
a r e  monosy l lab ic .  I n  t h o s e  few forms showing t h e  e f f e c t s  o f  s e c o n d a r y  and 
lower s t r e s s  ( a l l  of which,  t o g e t h e r  w i t h  pr imary s t r e s s ,  coun t  a s  [+ s t r e s s ] ) ,  
I have s imply a s s m e d  i t s  placement .  
C f .  Bened ik t s son ,  1963b,  1969. 
T h i s  g l i d e  f o l l o w s  t h e  vowel i n  5,  - 6, - G, and - , b u t  p r e c e d e s  i t  i n  
4 ,  The b a s i s  f o r  t h i s  f a c t  w i l l  b e  d i s c u s s e d  below i n  s e c t i o n  1 1 . 7 .  The one  
- 
o t h e r  way i n  which t h e  s t a t e m e n t  i n  the t e x t  i s  n o t  s t r i c t l y  a c c u r a t e  i s  i n  
connec t ion  w i t h  t h e  r e l a t i o n s h i p  between and 2. The lax member o f  t h i s  p a i r  
i s  p h o n e t i c a l l y  [GI, w h i l e  t h e  n u c l e u s  of t h e  t e n s e  member i s  [u]. This 
d i f f e r e n c e  is  due t o  a f a i r l y  l a t e  r u l e  which w i l l  b e  b r o u g h t  up a g a i n  below. 
4 I n  a g r e a t  many forms,  t e n s e n e s s  could  be  a s s i g n e d  by a morpheme 
s t r u c t u r e  r u l e  n o t  u n l i k e  r u l e  1 . 2 ,  though t h i s  i s  n o t  t r u e  o f  many o t h e r  
forms. It is  u n c l e a r  t o  what e x t e n t  g e n e r a l i z a t i o n s  can b e  e x t r a c t e d  from 
t h e  d i s t r i b u t i o n  of t e n s e n e s s  i n  t h e  modern language.  Something l i k e  r u l e  
1 . 2  h a s  always been p a r t  of t h e  grammar; such  a  r u l e  o r i g i n a l l y  a s s i g n e d  
vowel l e n g t h ,  a f e a t u r e  which was l a t e r  i n t e r p r e t e d  a s  d i s t i n c t i v e  t e n s e n e s s  
a f t e r  t h e  d i p h t h o n g i z a t i o n  of t h e  o r i g i n a l  long  vowels.  A t  t h i s  p o i n t ,  a 
new r u l e  ( 1 . 2 )  a r o s e ,  r e - i n t r o d u c i n g  t h e  n o n - d i s t i n c t i v e  l e n g t h .  A more 
a c c u r a t e  d e s c r i p t i o n  of t h e s e  f a c t s  w i l l  b e  found i n  Benediktsson (1368) .  
5 For c e r t a i n  c l a s s e s  o f  borrowed words ,  I assume a  l e x i c a l  r e p r e s e n -  
t a t i o n  i n v o l v i n g  a s t r e s s e d  vowel.  When t h e  normal  s t r e s s  r u l e  a p p l i e s  t o  s u c h  
forms, a s s i g n i n g  p r imary  s t r e s s  t o  t h e  f i r s t  s y l l a b l e ,  t h i s  w i l l  lower t h e  
s t r e s s  on t h e  l e x i c a l l y  marked s y l l a b l e  t o  s e c o n d a r y .  A l a t e  p h o n e t i c  r u l e  
e l i m i n a t e s  a l l  b u t  t h e  h i g h e s t  stress w i t h i n  a s p a n  d e l i m i t e d  by b o u n d a r i e s .  
While l e s s  t h a n  p e r f e c t l y  e s t h e t i c ,  t h i s  s o l u t i o n  is s t i l l  q u i t e  p l a u s i b l e .  
I n  t h e  f i r s t  p l a c e ,  t h e  s y l l a b l e s  which  must  b e  marked i n  t h e  l e x i c o n  as 
s t r e s s e d  a r e  g e n e r a l l y  ones which h a v e  some s t r e s s  i n  t h e  language from 
vh ich  t h e y  a r e  borrowed;  f o r  example ,  Almanak, i n  which we assume a l e x i c a l  
s t r e s s  on t h e  f i n a l  s y l l a b l e ,  is  a n  o b v i o u s  German bor rowing ;  i n  German i t  
a l s o  h a s  a t  l e a s t  some s t r e s s  on t h e  f i n a l  s y l l a b l e ,  a s  shown by t h e  f a i l u r e  
of t h i s  s y l l a b l e  t o  reduce.  It is i n  f a c t  a f a i r l y  common d e v i c e  i n  t h e  
Germanic l a n g u a g e s ,  where t h e r e  is a  more o r  less c o n s t a n t  t r e n d  toward 
i n i t i a l  s t r e s s ,  t o  mark a word a s  f o r e i g n  by s t r e s s i n g  t h e  f i n a l  s y l l a b l e .  
I n  almanak, t h e  stress on t h e  f i n a l  s y l l a b l e  is r e s p o n s i b l e  f o r  t h e  f a c t  
t h a t  i n  t h e  d a t i v e  p l u r a l ,  almanSkum, n o t  o n l y  d o e s  t h e  vowel n o t  r e d u c e ,  
b u t  t h e  umlaut  d o e s  n o t  a f f e c t  t h e  f i r s t  and second  vowels .  Another i n s t a n c e  
i n  which l e x i c a l  stress p l a y s  a r o l e  i s  i n  t h e  p u z z l i n g  d i v e r s i t y  of  p o s s i b l e  
d a t i v e  p l u r a l s  f o r  t h e  word b a n a n i .  The e x p e c t e d  form, b8nunum does  o c c u r ,  
bu t  some s p e a k e r s  a l s o  have t h e  form banSnum. T h i s  is what would b e  e x p e c t e d  
i f  t h e  form had a  stress on t h e  second  s y l l a b l e ,  as of  c o u r s e  i t  does  i n  t h e  
s o u r c e  l anguage .  Some s p e a k s r s ,  i n  a d d i t i o n ,  have a t h i r d  form of  t h e  word: 
banunum. T h i s  i s  a  t o t a l l y  i s o l a t e d  s h a p e :  i t  c o u l d  be  d e r i v e d ,  however,  by  
assuming a g a i n  t h a t  t h e  form h a s  s e c o n d a r y  stress on t h e  second s y l l a b l e ,  as 
r e q u i r e d  t o  g e t  banijnurn, b u t  t h a t  t h e  vowel undergoes  r e d u c t i o n  anyway ( i r r e g u -  
l a r l y )  by e x c e p t i o n a l l y  a l l o w i n g  t h e  r e d u c t i o n  r u l e  t o  app1.y a f t e r  t h e  s t r e s s  
e r a s u r e  r u l e .  Such an o r d e r i n g  would b e  a  f e e d i n g  o r d e r ,  a r e l a x a t i o n  o f  a 
' B  
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n o r n ~ a l l y  e n f o r c e d  non-feeding o r d e r .  L e x i c a l  e x c e p t i o n s  of  e x a c t l y  t h i s  t y p e  
would be  e x p e c t e d  on t h e  assumpt ions  adop ted  h e r e ;  f o r  some f u r t h e r  d i s c u s s i o n ,  
c f ,  c h a p t e r  V I .  The p a r t i c u l a r  e x c e p t i o n  under  d i s c u s s i o n  ( t h e  r e d u c t i o n  of  
tbe second s y l l a b l e  of  banunum) c o u l d  b e  m o t i v a t e d  e i t h e r  by t h e  i n c r e a s i n g  
a s s i m i l a t i o n  of  t h e  word ( a s  indeed  I c e l a n d  n a s  i n c r e a s i n g l y  a s s i m i l a t e d  t h e  
banana, which t h e y  grow q u i t e  s u c c e s s f u l l y  i n  h o t h o u s e s  h e a t e d  by s p r i n g  w a t e r ) ,  
o r  by t h e  s t r o n g  f e e l i n g  among n a t i v e  s p e a k e r s  t h a t  t h e  vowel 6 does  n o t  o c c u r  
- 
i n  f o r e i g n  words .  
6 It s h o u l d  b e  p o i n t e d  o u t  t h a t  6lnum is  o n l y  one p o s s i b l e  form of  
t h i s  word; more common is  t h e  ( i r r e g u l a r )  blnum. 
T h i s  s t a n z a  c a n  b e  g l o s s e d  ( a p p r o x i m a t e l y )  a s  f o l l o w s :  
"It can b e  s e e n  t h a t  w e  were  
r e j o i c i n g  i n  b a t t l e  w i t h  O l a f ;  
I g o t  from i t ,  H i l d a  of  t h e  h o r n ,  
a wound, and l i t t l e  peace .  
(The l i g h t )  s h i n e s  from my s h i e l d  
t h e  s t o r m  grows t o o  c o l d  f o r  t h e  s k a l d ;  
t h e  a r c h e r s  have n e a r l y  made m e  l e f t - h a n d e d . "  
The s e n s i t i v e  s h o u l d  n o t  c r i n g e  a t  t h i s  t r a n s l a t i o n ;  S k a l d i c  p o e t r y  i s  l a r g e l y  
u n t r a n s l a t a b l e .  
Cf .  H a l l e ,  1967;  H a l l e  and Keyser ,  1967. 
Some of t h e s e  :'s (and 2 ' s )  a r e  t e n s e d ;  t h i s  i s  a  consequence o f  a  
l a r g e l y  ad hoc r u l e  which,  I assume, a s s i g n e d  t h e  t e n s e n e s s  f i r s t  t o  t h e  p r e -  
ceding segment ,  from which i t  i s  l a t e r  t r a n s f e r r e d  t o  t h e  - u.  T h i s  is  one of 
t h e  few examples i n  t h e  l a n g u a g e ,  i n c i d e n t a l l y ,  of a n  a l t e r n a t i o n  
tensed and a c o r r e s p o n d i n g  l a x e d  vowel. 
lo Though I have  g i v e n  no e v i d e n c e  t o  s u p p o r t  t h e  s h i f t  of  
some examples w i l l  appear below. 
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t e n s e n e s s  , 
Chapter I11 - The Vowel System of Faroese  
111.1 In t roduc t ion .  Faroese ,  t h e  West Scandinavian language spoken i n  t h e  
Faroe I s l a n d s ,  i s  c l o s e l y  r e l a t e d  t o  I c e l a n d i c  i n  remaining q u i t e  c l o s e  i n  
many ways t o  Old Norse. One way i n  which i t  d i f f e r s  bo th  from I c e l a n d i c  and 
from Old Norse, however, is  i n  i ts  s u r f a c e  vowel system, whose d e s c r i p t i o n  
has produced no l i t t l e  d i s c u s s i o n  among Scand inav ian i s t s .  Most of t h e  facts 
concerning the  i n t e r r e l a t i o n s h i p s  among t h e  v a r i o u s  e lements  of t h e  phono- 
l o g i c a l  system a r e  w e l l  de sc r ibed  i n  t h e  t r a d i t i o n a l  grammars (Hammershaimb, 
1891; Xrenn, 1940; Lockwood, 1955) ,  h i s t o r i c a l  accounts  (Haegstadt ,  1917; 
Rische l ,  1968) ,  and d i a l e c t  su rveys  (Werner, 1964 and 1968) a s  r u l e s  f o r  t h e  
pronuncia t ion  of t he  s t anda rd  o r thog raphy ,  o r  a s  a  sequence of  h i s t o r i c a l  
events  (sound changes) which have r e s u l t e d  i n  t h e  modem language. These 
two a s p e c t s  of  d e s c r i p t i o n  a r e  c l o s e l y  i n t e r r e l a t e d ,  s i n c e  t h e  or thography 
is  a  consc ious ly  a r c h a i c  one,  which was designed t o  p re se rve  as much of  a 
resemblance t o  t h e  o t h e r  West Scandinavian  d i a l e c t s  and t o  Old Norse as 
poss ib l e .  Despi te  t h e  f a c t  t h a t  o t h e r  o r thog raph ie s  have been proposed, 
i nc lud ing  ones based on t h e  s u r f a c e  forms of words t o  a  much g r e a t e r  e x t e n t  
than t h e  s t a n d a r d ,  t h e  populace h a s  shown l i t t l e  i n t e r e s t  i n  change. The 
ap tnes s  of t h e  apparen t  archaism w i l l  perhaps become c l e a r e r  below. 
Most modern t r ea tmen t s  of Fa roese  t a k e  t h e  p o s i t i o n  t h a t  t h e  orrho-  
graphy is  too  a r t i f i c i a l  t o  be  t aken  s e r i o u s l y ,  and have r e j e c t e d  t h e  no t ion  
t h a t  i t  might p rovide  a  b a s i s  f o r  any i n s i g h t f u l  obse rva t ions .  Treatments  
such a s  Bjerrum's (1949; a  g l o s s e m a t i c  app roach ) ,  and Roe's (1965; a  s t r a i g h t -  
forward taxonomic phonemic d e s c r i p t i o n )  have s imply s t a r t e d  from t h e  phonet ic  
f a c t s  and e x t r a c t e d  some minimal r e g u l a r i t i e s  from them wi thout  a t t empt ing  
t o  account  f o r  the  r o l e  t h a t  t h e  v a r i o u s  clemcnts  p o s i t e d  p lzy  i n  phonological  
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a l t e r n a t i o n s .  O 'Ne i l  (1964; and McCawley, 1968,  which i s  s i m p l y  a  r e f o r n u -  
l a t i o n  of p a r t  of O ' N e i l ' s  d e s c r i p t i o n )  h a s  adop ted  a  more a b s t r a c t  approach ,  
admi t t ing  some f a c t s  c o n c e r n i n g  t h e  i n t e r r e l a t i o n  of t h e  e l e m e n t s  of  t h e  
vowel sys tem and a  non b i -un ique  r e l a t i o n  between t h e  phonemic and t h e  
phone t i c  l e v e l s .  T h i s  t r e a t m e n t  t o o ,  however,  seems t o  have  e r r e d  i n  
s t a y i n g  t o o  c l o s e  t o  t h e  p h o n e t i c  f a c t s ,  t h e r e b y  m i s s i n g  some i n t e r e s t i n g  
g e n e r a l i z a t i o n s ,  
111 .2  I n v e n t o r y  of vowels.  L e t  us  f i r s t  c o n s i d e r  t h e  vowels  which are 
r e p r e s e n t e d  i n  t h e  o r t h o g r a p h y  as unaccen ted ,  s i m p l e  vowels.  F o m s  c o n t a i n i n g  
t h e s e  vowels show a  c o n s i s t e n t  a l t e r n a t i o n  between two s e t s  of  p h o n e t i c  v a l u e s ,  
depending on whether  t h e  s y l l a b l e  i n  which t h e y  appear  i s  l o n g  o r  s h o r t :  1 
2 . 1  a  : l a m i n  [ l q m I n ]  ' l ame ,  nom. rnasc. s i n g . '  
- 
l a m n i r  [ l a m n I r ]  ' i d . ,  nom. masc. p l . '  
e :  g e r a  [ j e : r a ]  ' t o d o '  
- 
g e r t  [ f ~ r t ]  ' ( t h o u )  d o s t '  
: k j d t i  [&:ti] 'mea t ,  d a t .  s g . '  
k j b t s  [:tits] ' i d . ,  gen.  s g .  I 
o  : t o r a  [ t o : r a ]  ' t o  dare' 
- 
t o r d i  [ t ~ r d i ]  ' d a r e d '  
i /y : p i s s u r  [ i : m I s s U r ]  ' d i f f e r e n t ,  norn. rnasc. s i n g . '  
- 
ymsi r  [ I m s I r ]  ' i d .  , nom. masc. p l .  ' 
u : r u g u r  [ r u : w ~ r ]  ' r y e ,  nom. s g . '  
- 
r u g b r e y a  [ r U b b r e j  ] ' r y e b r e a d '  
Assuming t h a t  t h e s e  vowels h a v e  t h e  f e a t u r e  v a l u e s  g i v e n  i n  t a b l e  2 . 2  below, 
we can t h e n  accoun t  f o r  t h e  a l t e r n a t i o n  shown i n  2 . 1  w i t h  a r u l e  which 
s p e c i f i e s  vowels a s  l a x  i n  s h o r t  s y l l a b l e s ,  and t e n s e  e l s e w h e r e .  
I 
I The p h o n e t i c  r e f l e x e s  o f  t e n s e n e s s  w i l l  t h e n  i n c l u d e  l e n g t h ,  i n  t h e  c a s e  of 
, the non-low vowels ;  i n  t h e  c a s e  of low 2,  t e n s e n e s s  w i l l  b e  r e a l i z e d  a s  
d i p h t h o n g i z a t i o n  t o  [ x a ] .  I n  a t  l e a s t  some d i a l e c t s ,  t e n s e  - e and - o  a r e  
r a i s e d  t o  and 2 b e f o r e  2, by s t i l l  a n b t h e r  r u l e .  A f u r t h e r  d i a l e c t a l  
phenomenon i s  t h e  change o f  l a x  - a t o  [ € I  b s f o r e  a v e l a r  n a s a l .  
2 . 2  
vowel [+back] [+h igh]  [+low] [+round] 
Turn ing  now t o  t h e  vowels r e p r e s e n t e d  i n  t h e  o r thography  w i t h  an 
a c u t e  a c c e n t ,  w e  s e e  t h a t  t h e y  a r e  p h o n e t i c a l l y  d i p h t h o n g s ,  w i t h  t h e  
fo l lowing  v a l u e s  i n  l o n g  s y l l a b l e s :  
2 . 3  f : [uj] 
G : [wl 
6 : [ew],  [ awl ,  o r  [ a w l ,  depending on d i a l e c t  
5 : [o:] 
R e c a l l i n g  t h e  p h o n e t i c  v a l u e  of t e n s e  2 ( [ = $ I ) ,  we s e e  t h a t  i t  h a s  been  
d iph thongized  from i t s  u n d e r l y i n g  v a l u e  o f  [ a ]  by t h e  i n s e r t i o n  of  a  segment 
[ze] b e f o r e  t h e  vowel. L e t  us assume t h a t  t h e  d iph thongs  i n  t a b l e  2 . 3  are 
a l s o  c r e a t e d  by a  r u l e  of " r e g r e s s i v e  d i p h t h o n g i z a t i o n "  from u n d e r l y i n g  
r e p r e s e n t a t i o n s  a s  t h e  cor responding  s i m p l e  vowels w i t h  some d i a c r i t i c  
f e a t u r e  such  a s  [ *  long12  t o  d i f f e r e n t i a t e  them from t h e  s h o r t  vowels.  
Assuming t h a t  such  a r u l e  of r e g r e s s i v e  d i p h t h o n g i z a t i o n  a p p l i e s  t o  t h e  
marked I f ,  0,  6 ,  5 1 ,  i t  might look  l i k e  2 . 4 :  
2 . 4  3 + s y l l  + s y l l  
8 -3 
B round 
This w i l l  c r e a t e  t h e  d i p h t h o n g s  / u i ,  i u ,  L O ,  o a / .  L e t  us  now assume t h a t  a 
rounding a d j u s t m e n t  r u l e  a p p l i e s ,  which rounds  a  h i g h  vowel b e f o r e  a  f o l l o w i n g  
rounded vowel;  such  a  r u l e  would b e  r e s t r i c t e d  t o  t h e  p o s i t i o n  b e f o r e  a h i g h  
rounded vowel i n  t h o s e  d i a l e c t s  t h a t  have  t h e  v a l u e  [LW] f o r  6 ,  r a t h e r  t h a n  
- 
[tiw] o r  [ow]. A l l  d i p h t h o n g s  i n  F a r o e s e  are f a l l i n g  ( a s  w i l l  b e  s e e n  l a t e r ,  
the  segments i n  q u e s t i o n  do n o t  r e p r e s e n t  t h e  o n l y  d i p h t o n g s  i n  t h e  l a n g u a g e ) ,  
and i t  i s  r e a s o n a b l e  t o  assume a  p r o c e s s  t h a t  c o n v e r t s  t h e  second e l e m e n t  of  
a  vowel sequence  i n t o  a g l i d e .  The e f f e c t  o f  t h e s e  p r o c e s s e s ,  t h e n  w i l l  b e  
t o  conver t  u n d e r l y i n g  [+ l o n g ]  / d ,  f ,  6 ,  3/ i n t o  [liw, u j ,  cw o r  6w, og] .  
Up t o  t h i s  p o i n t ,  we have  been  assuming t h a t  o n l y  t h e  vowels marked 
wi th  a c c e n t s  i n  t h e  o r t h o g r a p h y  a r e  a f f e c t e d  by 2 .4 :  t h a t  i s ,  t h a t  t h e  l o n g  
vowel sys tem i s  l i k e  t h i s :  
2.5 / f /  / G I  
/ d l  
/ 51 
This  sys tem l a c k s  a  t e n s e  mid f r o n t  vowel / 6 / .  H i s t o r i c a l l y ,  t h i s  came abou t  
a s  f o l l o w s :  t h e  vowels of  2 . 5  a r e  e t y m o l o g i c a l l y  l o n g  vowels ;  l o n g  - 4 was 
merged w i t h  low f r o n t  & ( t h e  umlaut p r o d u c t  of  l o n g  A ) ,  which was t h e n  
s h o r t e n e d  t o  3, which merged w i t h  t h e  back  vowel 2. The r e s u l t  was t h e  
l o s s  of long  a s  a  d i s t i n c t  vowel. Observe  what  would b e  t h e  e f f e c t  o f  
p o s i t i n g  an u n d e r l y i n g  /&/ ,  however;  r u l e  2 . 4  would c o n v e r t  t h i s  t o  / o e / ,  and 
t h i s  l a t t e r  would t h e n  become [ o j ] .  Such a  p h o n e t i c  d i p h t h o n g  does  i n  f a c t  
e x i s t  i n  F a r o e s e ,  c o r r e s p o n d i n g  t o  o r t h o g r a p h i c  9. T h i s  d i p h t h o n g ,  t h e n ,  
AP" 
-&-A- 
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be e l i m i n a t e d  from t h e  u n d e r l y i n g  r e p r e s e n t a t i o n  and r e p l a c e d  w i t h  t h e  
nore n a t u r a l  segment / 6 / ,  which would complete  t h e  l o n g  vowel sys tem.  
Evidence f o r  o r  a g a i n s t  t h i s  s o l u t i o n  is  e x t r e m e l y  d i f f i c u l t  t o  
f i n d .  There  a r e  v i r t u a l l y  no a l t e r n a t i o n s  i n  F a r o e s e  between u n d e r l y i n g  
long vowels and t h e  c o r r e s p o n d i n g  s h o r t  vowels ;  i t  i s ,  t h e r e f o r e ,  n o t  a t  a l l  
an argument a g a i n s t  t h i s  p r o p o s a l  t h a t  3 does  n o t  a l t e r n a t e  w i t h  - e i n  any 
form. On t h e  o t h e r  hand,  t h e r e  i s  no s t r u c t u r a l  r e a s o n  t o  r e p r e s e n t  CJ a s  
under lying / o j / .  There  a r e  two o t h e r  d iph thongs  i n  t h e  l anguage  which have  
not y e t  been d i s c u s s e d :  ei ( = [ a j  1) and 3 ( = [ e j  I ) ,  whose r o l e  i n  a l t e r n a t i o n s  
such a s  t h e  a b l a u t  s y s t e m  p r o v i d e s  compel l ing  e v i d e n c e  f o r  t h e i r  r e p r e s e n t a t i o n  
a s  under ly ing  / a i l  and / au /  . 4  The d i p h t h o n g  9, however,  does  n o t  p l a y  any 
comparable r o l e  i n  a l t e r n a t i o n s ,  and  i s  t h u s  a n  i s o l a t e d  e lement  of t h e  
s y s  tern. 
Having d i s c o v e r e d  t h a t  t h e r e  is  no r e a s o n  n o t  t o  r e p r e s e n t  9 as under- 
l y i n g  j 6 / ,  we can  a s k  f u r t h e r  whe ther  i t  i s  p l a u s i b l e  f o r  such  a r e p r e s e n t a t i o n  
t o  have a r i s e n ,  and whe ther  t h e r e  are any h i s t o r i c a l  f a c t s  which i t  a s s i s t s  i n  
e x p l a i n i n g .  T h i s  h i s t o r i c a l  q u e s t i o n  is  o f  c o u r s e  comple te ly  independen t  o f  
t h e  s y n c h r o n i c  r e p r e s e n t a t i o n ,  b u t  answers  t o  i t  can a t  l e a s t  b e  s u g g e s t i v e .  
H i s t o r i c a l l y ,  F a r o e s e  r e p r e s e n t s  an  Old Norse d i p h t h o n g  v a r i o u s l y  re- 
presen ted  a s  &, =, e t c . ,  which o r i g i n a l l y  a r o s e  as t h e  i -umlaut  o f  t h e  
diphthong - au.  I n  I c e l a n d i c ,  t h e  r e f l e x  o f  t h i s  d i p h t h o n g  is  [ e j ] ,  w i t h  which 
t h e  d iph thong  - e i ( = / a i l )  h a s  f a l l e n  t o g e t h e r .  I n  t h e  F a r o e s e  o f  ca. 1500,  
t h e  d iph thong  OJ seems t o  have been  p h o n e t i c a l l y  [ e j ] ,  w i t h  - e i  (= mod. [ a j ] )  
r e p r e s e n t e d  a s  [ ~ j ] ,  i f  one is t o  c r e d i t  t h e  s c a n t y  documentary e v i d e n c e  
f o r  t h e  p e r i o d .  I t  would n o t ,  t h e n ,  have been i m p l a u s i b l e  f o r  t h e  i s o l a t e d  
diphthong [ e j ]  t o  have been t r e a t e d  a s  a s i m p l e  l o n g  vowel / B /  a t  t h e  time 
t h e  d i p h t h o n g i z a t i o n  r u l e  2 .4  was added t o  t h e  l anguage .  The o t h e r  l o n g  
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were a p p a r e n t l y  s i m i l a r  i n  n a t u r e  a t  t h e  t ime;  - i = [ i j ] ,  - G = [uw], 
6 = [ow], e t c .  ' A t  t h i s  s t a g e  of t h e  l anguage ,  t h e n ,  i t  would b e  n a t u r a l  f o r  
- 
ch i ld ren  l e a r n i n g  t h e  language t o  have c o n s t r u c t e d  a  grammar i n  which [ e j ]  
was r e p r e s e n t e d  a s  /&I ,  a  vowel which had o t h e l w i s e  d i s a p p e a r e d  from t h e  
language a s  d e s c r i b e d  above. When they  t h e n  added t h e  d i p h t h o n g i z a t i o n  r u l e  
2 . 4  t o  t h e i r  grammars, t h i s  / 6 /  would b e  t r e a t e d  i n  t h e  same way as t h e  o t h e r  
o r i g i n a l  long vowels ,  and c o n v e r t e d  t o  [ o j  1 .  Thus,  t h e  assumption t h a t  t h i s  
diphthong was re-analyzed a s  u n d e r l y i n g  / 6 /  a t  a v e r y  e a r l y  p o i n t  p r o v i d e s  
an e x p l a n a t i o n  o f  i t s  o t h e r w i s e  i n e x p l i c a b l e  development.  A s  s u c h ,  we have 
s u p p o r t i n g  e v i d e n c e  f o r  b o t h  t h e  r e p r e s e n t a t i o n  o f  9 as / 6 / ,  and t h e  r u l e  
of d i p h t h o n g i z a t i o n ,  2.4. 
One f u r t h e r  r u l e  s h o u l d  be  mentioned a t  t h i s  p o i n t  t o  e x p l a i n  t h e  
p h o n e t i c  s h a p e s  o f  vowels: d iph thongs  end ing  i n  [ s ]  ( i . e . ,  [zeal from /a/ 
i n  long  s y l l a b l e s ,  and [ o s ]  from / 5 / )  l o s e  t h i s  e lement  w i t h  compensatory 
l e n g t h e n i n g  b e f o r e  an immediate ly  f o l l o w i n g  [a]: 
2.6 [+ s y l l ]  a 1 
1 2 3 [ + t e n s e ]  0 3 
We have now a r r i v e d  a t  the f o l l o w i n g  vowel sys tem f o r  t h e  u n d e r l y i n g  
r e p r e s e n t a t i o n s  of Faroese  forms:  
2 . 7  s h o r t  vowels l o n g  vowels 
i u  f ii 
e d o  6 6 
a  6 
d i p h t h o n g s  
a i  a u  
I t  w i l l  b e  observed  t h a t ,  w i t h  t h e  e x c e p t i o n  of L, t h i s  i s  t h e  same sys tem 
as t h a t  a r r i v e d  a t  f o r  I c e l a n d i c .  
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111.3 The g l i d e - e p e n t h e s i s  r u l e .  There  i s  a  r u l e  i n  Faroese  t h a t  i n s e r t s  
- 
a g l i d e  between two a d j a c e n t  vowels i n  forms l i k e  3 .1:  
I 
3 . 1  a. s i s u r  [ s i : j U r ]  'cuscom' 
b.  k v X &  [ k v q j i ]  ' b a l l a d '  
c. dey8ur  [ d e j j U r ]  ' dead '  
d .  s o 6 i n  [ s o : j I n ]  ' b o i l e d '  
e.  maBur [m*vUr] 'man' 
f  . l e s u r  [ l e  :vUr] ' l e a t h e r  ' 
g .  s u h r  [ S U : W L J ~ ]  ' s o u t h '  
h .  h d i r  [hiiwwIr] ' s k i n s '  
1Je note  t h a t  t h e  g l i d e  i n s e r t e d  is  one of i, x, o r  v ,  depending on t h e  
- 
surrounding vowels .  A l l  i n s t a n c e s  of - v  a r e  f o l l o w i n g  a [ -  h i g h ]  vowel ;  
fu r the rmore ,  no  i n s t a n c e s  of - w a p p e a r  i n  s u c h  p o s i t i o n .  It i s  a  g e n e r a l  
p roper ty  of t h e  l anguage  t h a t  - w becomes - v  i n  a l l  p o s i t i o n s  e x c e p t  a f t e r  a 
[+ h i g h ]  vowel. We can assume t h i s  r u l e  h e r e ,  and w i l l  s e e  o t h e r  i n s t a n c e s  
of i t s  a p p l i c a t i o n  below. Thus, t h e  g l i d e  i n s e r t i o n  p r o c e s s  which we pre -  
sume t o  b e  r e s p o n s i b l e  f o r  t h e  forms i n  3 . 1  need o n l y  d i s c r i m i n a t e  between 
environments i n  which 1 i s  i n s e r t e d  and t h o s e  i n  which - w i s  i n s e r t e d .  
T a b l e  3.2 g i v e s  t h e  g l i d e s  which a r e  i n s e r t e d  t o  b r e a k  up any g i v e n  
sequsnce o f  vowels  V V S i n c e  V is t h e  o n l y  one of t h e  p a i r  t h a t  cou ld  1 2 '  1 
p o s s i b l y  b e  s t r e s s e d ,  and on ly  t h e  t h r e e  vowels - a ,  - i ,  and - u  can  a p p e a r  i n  
u n s t r e s s e d  p o s i t i o n s ,  t h e s e  a r e  t h e  o n l y  v a l u e s  t h a t  need be  c o n s i d e r e d  f o r  
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We s e e  t h a t  t h e  g l i d e  i n s e r t i o n  p r o c e s s  can be  d e s c r i b e d  by a p a i r  of r u l e s ,  
one of which i n s e r t s  a  ' s i m i l a r '  g l i d e  a f t e r  a  [+ h i g h ]  vowel and b e f o r e  
I 
ano ther  vowel, and a n o t h e r  which i n s e r t s  a ' s i m i l a r '  g l i d e  a f t e r  any vowel 
I 
! and b e f o r e  a  [+high]  vowel. Thus,  i f  n e i t h e r  of t h e  two vowels V and V2 1 
is [+ h i g h ] ,  no g l i d e  a t  a l l  g e t s  i n s e r t e d ;  and t h e  q u a l i t y  of t h e  f i r s t  
vowel, i f  i t  i s  [+ h i g h ] ,  t a k e s  p recedence  o v e r  t h a t  of t h e  second .  These 
two r u l e s  can be fo rmula ted  a s :  
p son  1 
0 * [- cons]  
1 ;;;i 
a back 
I n  forms l i k e  dey8ur  [ d e j  jUrl  , from /dej+Ur/ , and h d i r  [hUwwIrl , from 
/hUw+Ir/, we s e e  t h a t  t h e  second e lement  of a  d i p h t h o n g  can c o n d i t i o n  t h e  
a p p l i c a t i o n  of t h e  r u l e ,  a s  w e l l  as a  vowel. T h i s  i s  why t h e  s u r r o u n d i n g  
segments a r e  s p e c i f i e d  a s  [ -  c o n s ] ,  r a t h e r  t h a n  a s  [+ s y l l ] .  
The r u l e s  do n o t  a p p l y ,  however, t o  b r e a k  up d i p h t h o n g s  o r  g l i d e  
p l u s  vowel sequences  w i t h i n  a  morpheme. I t  is t h e r e f o r e  n e c e s s a r y  t o  
r e s t r i c t  i t s  o p e r a t i o n  t o  t h e  p o s i t i o n  a t  a morpheme boundary ,  which w i l l  be 
o b t a i n e d  i f  we i n s e r t  a morpheme boundary (+) - b e f o r e  t h e  b l a n k  i n  3 .3a ,  and 
a f t e r  t h e  b l a n k  i n  3 . 5 b .  These two r u l e s  a r e  o b v i o u s l y  r e l a t e d ,  and j u s t  a s  
we c o l l a p s e d  t h e  two r u l e s  of g l i d e  fo rmat ion  i n  I c e l a n d i c  ( I I . 7 . 5 a  and 
I I . 7 . 5 b )  by t h e  m i r r o r  image n o t a t i o n ,  which w i l l  b e  d i s c u s s e d  below i n  
c h a p t e r  I V ,  s o  we can c o l l a p s e  t h e  (amended) r u l e s  3 .3a  and 3.3b above i n t o  
one schema: 




0 -+ [-  cons]  
This schema i s  expanded as t h e  (amended) p a i r  of r u l e s  3 .3a  and 3 .3b,  a p p l y i n g  
i n  t h a t  o r d e r .  Observe t h a t  i f  t h e y  app ly  c o n j u n c t i v e l y  ( t h a t  i s ,  i f  one can 
apply even a f t e r  t h e  o t h e r  h a s  a p p l i e d ) ,  a  form l i k e  /b iw+a/ ,  t o  b e  d i s c u s s e d  
below, w i l l  b e  c o n v e r t e d  f i r s t  i n t o  /biw+wai and t h e n  i n t o  /biww+waL T h i s  
would, i n  fact, be  i n c o r r e c t ;  o n l y  one of t h e  two p a r t s  of t h e  schema can be 
allowed t o  app ly .  Thus,  we s e e  t h a t  t h e  r u l e s  expanded from 3.4 must be 
a p p l i e d  d i s j u n c t i v e l y .  F u r t h e r  a s p e c t s  of t h i s  i s s u e  w i l l  b e  d i s c u s s e d  i n  
s e c t i o n  I V .  4. 
111.4 The Verscharfung.  Having d i s c u s s e d  some a s p e c t s  o f  t h e  vowel sys tem,  
l e t  u s  c o n s i d e r  t h e  c o n s o n a n t a l  a l t e r n a t i o n  known as t h e  v e r s c h a r f u n g ,  a name 
o r i g i n a l l y  g i v e n  t o  a sound change i n  t h e  h i s t o r y  o f  Germanic. T h i s  change 
accounted f o r  cor respondances  between g l i d e s  i n  c e r t a i n  WGmc forms and v e l a r /  
p a l a t a l  p l u s  g l i d e  c l u s t e r s  i n  NGmc and EGmc (ddj o r  ggj- = [I] and - ggw = [gw]) . 
As Roe p o i n t e d  o u t  i n  h i s  r e c e n t ,  h i g h l y  u s e f u l  s t u d y  (Roe 1965) ,  t h e  al ter-  
n a t i o n ,  which h a s  o c c a s i o n e d  a s  much d i s c u s s i o n  a s  v i r t u a l l y  any o t h e r  s i n g l e  
f a c t  of Gmc h i s t o r i c a l  phonology e x c e p t  t h e  consonant  s h i f t s ,  h a s  g e n e r a l l y  
been r e g a r d e d  a s  a  p e c u l i a r l y  Grnc phenomenon,,with t h e  r e s u l t  t h a t  p a r a l l e l s  
wi th  s imilar  changes i n  o t h e r  l anguages  have sometimes been  n e g l e c t e d .  For  
i n s t a n c e ,  I t a l  maggiore  l g r e a t e r 1 ,  from L a t  mZiior shows the  same cor respondance ;  
i n  t h e  h i s t o r y  of G u j a r a t i  t h e  f u t u r e  i n f i x  - iya- becomes -iyya- and then  
a -  P r o v ,  C a t ,  Span,  P o r t  g u a r d a r ,  from Gmc wardon ' t o  ward o f f ' ;  Span 
guadvnar ' t o  mow' from Grnc waidan jan ,  from waida 'meadow' . 6  Examples cou ld  
8 5 
b e  p r o l i f e r a t e d  from a var ie ty  of langdages.  I n  each ca se ,  t h e  f i r s t  s t e p  
i n  the change is apparcn t ly  t h e  development of lengthened g l i d e s  under some 
f circumstances;  wh i l e  t h e  cond i t i ons  under which these  a r i s e  remains problem- 
I a t i c  i n  some c a s e s ,  t h e  change i t s e l f  is  o f  a n o t  uncmmon s o r t ,  and by no means i s o l a t e d  i n  Gmc. I Such a  change is  t h e  b a s i s  of a p roduc t ive  r u l e  of ~ e r s c h a r f u n ~  i n  modern Faroese.  For i n s t a n c e ,  most ve rbs  t h a t  have t h e  c l u s t e r s  ggi ( = [ I ] )  I and gv (=[gv] )  be fo re  v ~ r a l i c  endings such a s  t h e  -a of t h e  i n f i n i t i v e  show  
s imply  a  (diphthongized)  long vowel b e f o r e  consonantal  endings such  a s  t h e  
-r of t h e  3 sg .  p r e s .  of s t r o n g  verbs: 
 
4.1  a. biigva [bIgva]  ' t o  dwe l l ' ;  3 sg .  b f r  [ b u j r ]  
b .  gr6gva [ g m g v a ]  ' t o  grow; 3 sg.  g r b r  [gror] 
c. doyggja [d$a] ' t o  d i e ' ;  3 sg.  doyr [ d o j r ]  
d .  sp fgg ja  [ s p ~ j a ]  ' t o  vomit ' ;  3 sg .  s p g r  [ s p u j r ]  
I t  w i l l  be  seen t h a t  t h e  vowels i n  t h e  3 sg .  forms of s t r o n g  v e r b s  have  been 
I 
, f u r t h e r  a f f e c t e d  by an umlaut r u l e  of s o r t s ,  which conve r t s  back vowels i n t o  
f r o n t  ones -- that. i s ,  G/u become f/y; 5 becomes 6; 2 becomes e; 5 becomes e ,  
- - 
e t c .  Th i s  a l t e r n a t i o n  is completely independent of t h e  verschi i r funq,  and 
w i l l  s imply be  assumed he re .  
I n  4 .1  t h e r e  i s ,  i n  a d d i t i o n  t o  t h e  a l t e r n a t i o n  between c l u s t e r  and 
g l i d e ,  an a l t e r n a t i o n  between s imple  vowels ( i n  t h e  i n f i n i t i v e s )  and complex 
vowels ( i n  t h e  3 sg.  forms) .  There i s ,  fur thermore ,  no d i a l e c t a l  v a r i a t i o n  
i n  t h e  q u a l i t y  of t h e  nuc leus  of t h e  r e f l e x  of 6 i n  t h e  i n f i n i t i v a l  forms, 
though t h i s  vowel normally v a r i e s  between [ o ]  , [ 6 ] ,  and [s 1 : 
4.2 sk6gvur [ s k  gvUr] ' shoe '  
skos [sk~ws, skiiws, o r  skows] ' i d . ,  gen. s g . '  
Furthermore, t he  nuc lear  vowel i n  b f i ~  - i s  [ I ] ,  r a t h e r  than [ i l l ,  t h e  u s u a l  
- .-- ---- -- 
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r e f l e x  of - 6 .  These  v a r i o u s  f a c t s  make i t  unappea l ing  t o  d e a l  w i t h  t h e  
v e r s c h a r f ~ ~ n g  a l t e r n a t i o n  p u r e l y  i n  t e rms  of t h e  a 1  t e r n a t i o n  of  consonant  w i t h  
-- 
0, even w i t h  t h e  l o s s  of  t h e  second e lement  of a d iph thong  b e f o r e  s u c h ,  
consonant c l u s t e r s .  
Le t  u s  s e e  what happens  i f  we r e p r e s e n t  t h e s e  forms i n  t h e  u n d e r l y i n g  
system a r r i v e d  a t  above ,  t a k i n g  t h e  form w i t h o u t  t h e  v e r s c h i r f u n g  c l u s t e r  
a s  b a s i c :  
4 . 3  a .  /bQ+a/ / b & r l  
b .  /gr&ta/ /g r6+r l  
c. /d#a/  /d6+r/  
d .  / s p f + a /  / s p f + r l  
e.  / skb+ur /  / sk6+s/  
A f t e r  t h e  umlaut  r u l e  r e f e r r e d  t o  above h a s  a p p l i e d ,  t h e  3 s g .  forms w i t h  
back vowels  ( i . e . ,  t h e  second  column of  4 . 3 a  and 4 .3b)  w i l l  be  a l t e r e d ,  
4 . 4  a. /bii+a/ / b f + r l  
b .  / g r & a l  l g r d + r l  
Now t h e  d i p h t h o n g i z a t i o n  r u l e  (2 .4 )  w i l l  a p p l y  t o  t h e s e  forms,  y i e l d i n g  
4.5 a .  / b i u t a /  /b u i + r  / 
b. /grec+a/ / g r b + r /  
c. /doe+a/ / d o e + r l  
d .  / s y u i + a /  / s p u i + r /  
e .  / skeo+ur /  / skeo+s /  
A t  t h i s  p o i n t ,  t h e  f i r s t  e l ement  of  each  d i p h t h o n g  can r e c e i v e  s t r e s s ,  and 
t h e  second  can  b e  reduced  and t u r n e d  i n t o  a  g l i d e :  
4 .6  a .  /biw+a/ / b u j + r /  
b .  /grew+a/ / g r d + r /  
c .  / d o j + a /  / d o j + r /  
d .  / s p u j + a /  / s p u j + r /  
e .  /skew+ur/  /skew+s 1 
87 
NOW r e c a l l  t h e  g l i d e  f o r m a t i o n  r u l e ,  which was f i n a l l y  fo rmula ted  as t h e  
schema 3 .4  above.  T h i s  r u l e  w i l l  app ly  t o . t h e s e  r e p r e s e n t a t i o n s ,  i n s e r t i n g  
!glides a f t e r  t h e  morpheme boundar ies  i n  t h e  forms w i t h  vowel e n d i n g s ,  brut 
leaving u n a f f e c t e d  t h e  forms w i t h  consonant  e n d i n g s :  
4 . 7  a. /biw+wa/ / b u j + r /  
b.  /grew+wa/ /g rd+r /  
c .  / d o j + j a /  / d o j + r /  
d .  i s p u j + j a /  / s p u j + r /  
e. /skew+wur/ / s kew+s / 
A t  t h i s  p o i n t  t h e  v o c a l i c  e n d i n g s  i n  t h e  forms which a r e  t o  undergo ver -  
-
schar fung  are preceded by gemina te  g l i d e s ,  w h i l e  t h e  e n d i n g s  t h a t  do n o t  
cause  v e r s c h z r f u n g  are preceded  by s i m p l e  g l i d e s  o r  s i m p l e  vowels.  We 
sugges ted  above t h a t  i t  was j u s t  t h i s  l e n g t h e n i n g  of g l i d e s  t h a t  gave r ise 
t o  t h e  c o r r e s p o n d i n g  p r o c e s s e s  i n  o t h e r  l a n g u a g e s ;  w e  could  now s i m p l y  
s t a t e  a r u l e  c o n v e r t i n g  l o n g  g l i d e s  I n t o  consoaan t  c l u s t e r s .  
It is  p o s s i b l e  t o  r e l a t e  t h i s  r u l e  t o  a n o t h e r  r u l e  i n  F a r o e s e ,  
however, t h u s  g i v i n g  a t  l e a s t  a p a r t i a l  e x p l a n a t i o n  of i t s  p r e s e n c e  i n  t h e  
language.  F a r o e s e ,  l i k e  t h e  o t h e r  West S c a n d i n a v i a n  l anguages ,  h a s  a r u l e  
( o r  r u l e  schema) which d i s s i m i l a t e s  t h e  c o n t i n u a n c e  o f  a sequence  of con- 
s o n a n t a l  s o n o r a n t s .  I n  v a r i o u s  WScan d i a l e c t s ,  such  r u l e s  may a f f e c t  some 
o r  a l l  of  t h e  c l u s t e r s  - n n ,  E, 11, E, fi, erc., c o n v e r t i n g  t h e  f i r s t  
element L O  a s t o p  ( d ) ,  - t h u s  y i e l d i n g ,  e . g . ,  c&, &, dl, &, dl, etc. 
I n  Faroese ,  s u c h  a  r u l e  a p p l i e s  w i t h o u t  f u r t h e r  r e s t r i c t i o n  t o  - 11, and w i t h  
t h e  r e s t r i c t i o n  ' a f t e r  a l o n g  vowel o r  d i p h t h o n g 1  t o  o t h e r  c l u s t e r s .  T h i s  
produces a l t e r n a t i o n s  s u c h  as : 
4 . 8  a. s e i n u r  [ s a j n U r ]  ' l a t e ' ;  s e i n n i  [ s a j d n i ]  ' l a t e r '  
b .  morgun [m2rgUn] 'morn ing ' ;  morni  [ m d a i ]  ' i d . ,  d a t .  s g . '  
While t h e  e x a c t  s t r u c t u r a l  d e s c r i p t i o n  f o r  t h i s  r u l e  i s  n o t  c l e a r ,  t h e  
s t r u c t u r a l  change c a r r i e d  o u t  by i t  is s t a t e d  a s :  
4.9 [- s o n o r a n t  ] I -1 [+ t+ s o n o r a n t 1  + -continuant + cons + 
( w i t h  f u r t h e r  r e s t r i c t i o n s )  
Let us assume t h a t  t h i s  p r o c e s s ,  wha tever  i t s  p r e c i s e  s t a t e m e n t ,  was g e n e r a l -  
i z e d  a t  some p o i n t  i n  F a r o e s e  t o  a p p l y  n o t  s imply t o  sequences  o f  [+ c o n s o n a n t a l ]  
s o n o r a n t s ,  b u t  t o  a l l  sequences  of  [ -  s y l l a b i c ]  ones which a g r e e  i n  t h e  f e a t u r e  
[ '  cons ] ;  t h a t  i s ,  t o  g l i d e s  a s  w e l l  a s  l i q u i d s  and n a s a l s .  The e f f e c t  of  
t h i s  on geminate  g l i d e s ,  t h e n ,  w i l l  b e  t o  t u r n  t h z  f i r s t  e l e m e n t s  o f  and ww 
-
i n t o  t h e  f e a t u r e  complexes below: 
- 
- s y l l  
- s o n  
+ cons  
- c o n t  
+ h i g h  
- back  
+ v o i  
h 
- - 
- s y l l  
- s o n  
+ cons  
- c o n t  
+ h i g h  
+ back  
+ v o i  
- - 
But 4.10a is  j u s t  t h e  segment [g l ]  ( p a l a t a l i z e d  g ) ,  and 4.10b is j u s t  [ g ] .  
Thus,  t h e  r e s u l t  of  a p p l y i n g  t h e  r u l e  4.9 t o  t h e  £ o m s  i n  4 . 7  w i l l  b e  t o  
c r e a t e  t h e  forms i n  4.11:  
*r 
In  t h e  p o s i t i o n  b e f o r e  a  f r o n t  vowel o r  g l i d e ,  v e l a r s  a r e  p a l a t a l i z e d  t o  [ J ]  
and [:I, by a r u l e  which i s  n e c e s s a r y  t o  p roduce ,  e . g .  , 
4.12 a .  s t i n g u r  [ s t I r ~ g U r ]  ' ~ a i n ' ;  s t i n g i  [ s t i n j i l ' i d . ,  d a t .  s g . '  
b .  l i g g j a  [ 1 1 j a ]  ' t o  l i e '  ; u n d e r l y i n g  / l i g g + j + a / ;  c f .  3 s g .  
l i g g u r  [ l I g g U r ]  
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This p a l a t a l i z a t i - o n  r u l e  w i l l  a f f e c t  t h e  f i r s t  columns of 4 . 1 1 ~  and 4 .11d ,  
g iving 
4 . 1 3  c .  /dof+ja /  / d o j + r /  
d .  / s p u l + j a /  / s p u j + r /  
NOW r e c a l l  t h e  s u g g e s t i o n  t h a t  t h e  q u a l i t y  o f  t h e  f i r s t  e l e m e n t s  of  6 and 6 
- - 
was produced by a round ing  r u l e  a p p l y i n g  b e f o r e  rounded vowels  ( i n  some d i a -  
l e c t s ,  on ly  h i g h  rounded ones )  o r  g l i d e s .  I f  t h i s  r u l e  a p p l i e s  t o  t h e  forms 
produced up t o  t h i s  p o i n t ,  we w i l l  have  a n  e x p l a n a t i o n  of  t h e  l a c k  of r o u n d i n g  
i n  t h e  forms l i k e  gr6gva and bGgva, s i n c e  t h e  segment f o l l o w i n g  t h e  vowel 
w i l l  b e  a  g, n o t  a  rounded vowel. I n  a d d i t i o n ,  t h e  r u l e  c o n v e r t i n g  - w i n t o  - v 
( r e f e r r e d  t o  above)  must a p p l y  t o  t h e  c l u s t e r s  of g+w i n  4 .11a ,  4.11b,  and 
h . l l e  ( r e c a l l  t h a t  t h i s  r u l e  a p p l i e s  anywhere  e x c e p t  a f t e r  a  [+ h i g h ]  vowel ) ,  
A f t e r  t h e s e  r u l e s  h a v e  a p p l i e d ,  t o g e t h e r  w i t h  t h e  r u l e s  f o r  o b t a i n i n g  t h e  
phone t i c  i n t e r p r e t a t i o n s  of vowels ,  w e  w i l l  o b t a i n  t h e  c o r r e c t  p h o n e t i c  o u t p u t s :  
. 4.14 a .  [ b I g v a ]  [buj r 1 
b .  [ g ~ g v a ]  [ g r o : r ]  
c .  [ d > j a ]  [ d o j  rl 
d .  [spu;a] [ s p u j r l  
e .  [skegvUr] [ s k ~ w s ] ,  [sktiws],  o r  [skows] 
Thus, a l l  of  t h e  r u l e s  which a r e  n e c e s s a r y  t o  a c c o u n t  f o r  t h e  v e r s c h a r f u n g  
a l t e r n a t i o n  can b e  shown t o  b e  more o r  l e s s  i n d e p e n d e n t l y  m o t i v a t e d  i n  t h e  
language i f  t h e  most n a t u r a l  a s sumpt ions  are made abou t  t h e  s h a p e s  o f  t h e  
under ly ing  forms.  I n  p o s i t i o n s  o t h e r  t h a n  b e f o r e  v o c a l i c  e n d i n g s ,  v e r s c h x r f u n g ,  
i f  i t  o c c u r s ,  can a l s o  be shown t o  f o l l o w  from t h e  r e s t  of t h e  grammar. For  
i n s t a n c e ,  i n  a  form l i k e  hoyggj  [ h ~ y ] ,  where  t h e  verschgrfun_g a p p e a r s  i n  f i n a l  
p o s i t i o n ,  i t  a g a i n  r e s u l t s  from t h e  d i s s i m i l a t i o n  of a  gemina te  g l i d e  by 
r u l e  4 . 9 ;  i n  t h i s  c a s e ,  t h e  f i r s t  e l ement  of  t h e  gemina te  i s  from t h e  d i p h t h o n g  
3, and t h e  second e lement  r e p r e s e n t s  t h e  e f f e c t  of a  r u l e  which c o n v e r t s  f i n a l  
I 
g t o  i a f t e r  a h i g h  f r o n t  vowel o r  g l i d e  ( a  r u l e  which i s  i n d e p e n d e n t l y  
needed i n  t h e  grammar). The p r e s e n c e  of t h i s  u n d e r l y i n g  g i s  shown by forms 
l i k e  t h e  g e n i t i v e  [ h o j k s ] ,  t h e  a p p e a r i n g  a s  - k b e f o r e  t h e  e n d i n g  /-s/. 
There  a r e  o t h e r  i n s t a n c e s  i n  which t h e  v e r s c h a r f u n g  i s  u n e x p l a i n e d ,  
a p p a r e n t l y .  Such a form is  t h e  word brGgv ' b r i d g e . '  I n  a c c o u n t i n g  f o r  t h e  
second e lement  of t h e  gemina te  g l i d e  t h a t  g i v e s  r i s e  t o  t h e  gv c l u s t e r  h e r e ,  
we can make u s e  of  a n  e x p l a n a t i o n  which i s  r e q u i r e d  t o  e x p l a i n  a n o t h e r  s e t  
o f  a p p a r e n t l y  unmot iva ted  g l i d e s .  I n  c e r t a i n  fo rms ,  t h e  g l i d e  - v  a p p e a r s  
a f t e r  a  non-high vowel and b e f o r e  a n o t h e r  non-high vowel,  a p o s i t i o n  i n  
which i t  c o u l d  n o t  h a v e  a r i s e n  r e g u l a r l y  by t h e  o p e r a t i o n  of  t h e  g l i d e -  
e p e n t h e s i s  r u l e  ( 3 . 4 ) :  
4 .15  a .  =%a [aegva] ' e i d e r  duck'  ; aeau [ ~ + v u ]  ' i d .  , o b l i q u e  c a s e s '  
b .  rd8a [ rG:va]  ' s p e e c h ' ;  r 4 h u  [ r z v u ]  ' i d . ,  o b l i q u e  c a s e s '  
I n  t h e s e  c a s e s ,  what h a s  e v i d e n t l y  happened is t h a t  t h e  g l i d e  which is 
p r e s e n t  i n  t h e  o b l i q u e  case forms h a s  been  r e - a n a l y z e d  a s  p a r t  of  t h e  r o o t ;  
t h e  s t e m s  i n  4 .15 ,  t h e n ,  a r e  t a k e n  t o  b e  /awl and / r d w / ,  r e s p e c t i v e l y .  I f ,  
now, t h e  same r e a n a l y s i s  a f f e c t s  bri igv ( i n  whose o t h e r  forms,  s u c h  as t h e  
p l u r a l  b r i igvar ,  a  g l i d e  i s  p r e s e n t  r e g u l a r l y  by 3 . 4 ) ,  t h i s  s t e m  w i l l  t h e n  b e  
t aken  a s  /br&/, which w i l l  a ccoun t  f o r  t h e  f i n a l  v e r s c h a r f u n g .  O u t s i d e  o f  
t h e  form c l a s s e s  j u s t  d i s c u s s e d ,  t h e r e  remain o n l y  a  ve ry  few i n s t a n c e s  of 
unexp la ined  v e r s c h a r f u n g ,  m o s t l y  i n  t h e  form of  c o n s c i o u s l y  p r e s e r v e d  a r c h a i c  
d o u b l e t s .  
111.5 Some a p p a r e n t  e x c e p t i o n s .  Having now accoun ted  f o r  t h e  forms i n  which 
v e r s c h ~ r f u n ~  o c c u r s ,  we must now t u r n  t o  t h e  l a r g e  c l a s s  of forms f o r  w h i c h ,  
i f  t h e  u n d e r l y i n g  form which i s  a p p a r e n t l y  m o t i v a t e d  by t h e  p h o n e t i c  forms 
were taken a s  b a s i c ,  we would e x p e c t  t o  f i n d  v e r s c h a r f u n g  on t h e  b a s i s  of t h e  
r u l e s  d i s c u s s e d  s o  f a r ,  b u t  do  n o t .  I n  t h e s e  fo rms ,  t h e  c o n d i t i o n s  appear  t o  
e x i s t  f o r  t h e  c r e a t i o n  of  t h e  geminate  g l i d e s  t h a t  g i v e  r i s e  t o  t h e  v e r s c h z r f u n ~  
c l u s t e r s ,  and i n d e e d  t h e  forms do c o n t a i n  p h o n e t i c a l l y  l o n g  g l i d e s ,  b u t  f o r  
some reason  t h e s e  long  g l i d e s  do n o t  d i s s i m i l a t e  t o  form t h e  consonant  c l u s t e r s .  
5 . 1  a .  v i g a  [ v u j  j a ]  ' d e d i c a t e 1  
b .  jGgur [jliwwUr] ' udder1 
c. s f g a  [ s u j j a ]  ' l o w e r '  
d.  b l i a u r  [ b l u j j u r ]  ' f r i e n d l y '  
e .  h e i z i n  [ h a j j  I n ]  ' h e a t h e n f  
f .  tfJa [ t u j  j a ]  ' t r a n s l a t e '  
Unless some b a s i s  can b e  found f o r  t h e  n o n - d i s s i m i l a t i o n  of  t h e s e  g l i d e s ,  we 
w i l l  be l e f t  w i t h  a l a r g e  c l a s s  of forms which must  b e  marked,  a d  hoc ,  i n  t h e  
l ex icon  w i t h  an  i n d i c a t o r  o f  t h e  n o n - a p p l i c a b i l i t y  o f  t h e  r u l e .  Such an 
a r b i t r a r y  s u b - c a t e g o r i z a t i o n  of t h e  l e x i c o n  i s  t o  b e  a v o i d e d  i f  a t  a l l  p o s s i b l e ,  
of course .  A p r i n c i p l e d  e x p l a n a t i o n  might l i e  e i t h e r  i n  showing t h a t  t h e  l o n g  
g l i d e s  have n o t  y e t  been c r e a t e d  a t  t h e  p o i n t  r u l e  4 .9  a p p l i e s ,  o r  i n  showing 
t h a t  some o t h e r  segment s t i l l  s e p a r a t e s  them a t  t h i s  p o i n t ,  a segment which 
is (presumably) l a t e r  d e l e t e d .  
For t h e  f o m s  5 . l a ,  5 . l b ,  and 5 . l c ,  an immediate  e x p l a n a t i o n  of  t h e  
l a t t e r  s o r t  i s  a v a i l a b l e .  These  r e p r e s e n t  forms w i t h  a g between t h e  two 
vowels i n  t h e  u n d e r l y i n g  form. I n t e r v o c a l i c  g i s  everywhere  d e l e t e d  i n  
Faroese ;  c o n s i d e r  some o t h e r  forms i n  which t h e s e  segments  are d e l e t e d :  
5.2 a .  bga [ b : a ]  ' i n c r e a s e '  
b .  s i g a  [ s i j a ]  ' s a y '  
c.  f a g u r  [ f a + v U r ]  ' b e a u t i f u l '  
That t h e  u n d e r l y i n g  forms o f  5 . l a - c  and 5 . 2  c o n t a i n  a g i s  demons t ra ted  by 
the  appearance of  t h i s  segment i n  o t h e r  forms o f  t h e  words ,  where t h e  g i s  
n o  longer  i n t e r v o c a l i c :  
5 .3  a .  v f g d i  [ v u j g d i ]  ' d e d i c a t e d '  
b .  jGgs [ j i iwks] ' u d d e r  (gen.  s g . ) '  
c .  s i g d i  [ s u j g d i ]  ' l owered '  
d .  bgd i  [ Z g d i ]  ' i n c r e a s e d '  
e .  s a g d i  [ s a g d i ]  ' s a i d '  
f .  f a g r a n  [ f a g r a n ]  ' b e a u t i f u l  (masc. a c c .  s g . ) '  
These forms show t h a t  we need  a  r u l e  t o  d e l e t e  i n t e r v o c a l i c  g. I f  t h i s  r u l e  
i s  r e q u i r e d  t o  a p p l y  a f t e r  4 . 9 ,  i t  w i l l  f o l l o w  t h a t  t h e  forms i n  5 . l a - c  w i l l  
n o t  show d i s s i m i l a t i o n ,  s i n c e  t h e  segment g w i l l  s t i l l  i n t e r v e n e  et t h e  p o i n t  
t h i s  r u l e  a p p l i e s .  
The o t h e r  forms i n  5 . 1  i n  which d i s s i m i l a t i o n  i s  a b s e n t  ( 5 . l d - f )  a r e  
ones w i t h  a n  - 8 i n  t h e  o r t h o g r a p h y ,  i n  a p o s i t i o n  s e p a r a t i n g  t h e  two vcwels .  
The p r e s e n c e  i n  t h e  o r t h o g r a p h y  o f  s u c h  a segment i s ,  of  c o u r s e ,  no  e v i d e n c e  
f o r  much of a n y t h i n g ,  b u t  t h e s e  a r e  t h e  forms t h a t  had  a p h o n e t i c  [ ) 6 ]  i n  
t h i s  p o s i t i o n  i n  Old Norse.  H i s t o r i c a l l y ,  t h i s  [ % ]  merged w i t h  [y] ( t h e  
7 p h o n e t i c  s h a p e  of i n t e r v o c a l i c  g ) ,  and b o t h  l a t e r  d i s a p p e a r e d .  This 
d i s a p p e a r a n c e  is  n o t ,  however ,  of  demons t rab ly  g r e a t e r  age  t h a n  t h e  5- 
s c h 3 r f u n g ,  and i n  any c a s e ,  i t  i s  by no means i m p l a u s i b l e  t h a t  even  though 
they  have d i s a p p e a r e d  from t h e  s u r f a c e  fo rms ,  t h e s e  segments  might  h a v e  
l e f t  t r a c e s  i n  t h e  s y n c h r o n i c  grammars of  l a t e r  s t a g e s  of t h e  l a n g u a g e ,  due 
t o  t h e  e f f e c t  t h e i r  p r e s e n c e  may have had on o t h e r  p h o n e t i c  p r o c e s s e s .  I n  
t h i s  c a s e ,  t h e  e f f e c t  might  r emain  i n  t h e  a b s t r a c t  r e p r e s e n t a t i o n s  of  t h e  
grammar. 
I n  f a c t ,  a  segment does  show up i n  t h e  p o s i t i o n  of  t h e  o r t h o g r a p h i c  
% i n  o t h e r  forms o f  t h e  same words  t h a t  f a i l  t o  show d i s s i m i l a t i o n .  I n  
- 
weak v e r b s ,  f o r  example ,  forms w i t h  3 show a n  i n t r u s i v e  fi b e f o r e  t h e  fi of 
t h e  p r e t e r i t e ,  w h i l e  o t h e r  forms h a v e  o n l y  a  s i n g l e  fi: 
5 .4  a .  s t r i & a  [ s t r u j j a ]  ' s t r u g g l e ' ;  s t r i d d i  [ s t r u j d d i ]  ' i d . ,  p r e t .  ' 
b. tqga [ t u j  j a ]  ' t r a n s l a t e '  ; t f d d i  [ t u j d d i ]  ' i d . ,  p r e t .  ' 
~ i m i l a r l y ,  a d j e c t i v e s  of t h e  t y p e  t h a t  f a i l  t o  show d i s s i m i l a t i o n  b e f o r e  t h e  
ending 2 of t h e  nom. s g .  masc. show an  e x t r a  t b e f o r e  t h e  t of t h e  nom. s g .  
- - 
neut . : 
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h  5 .5  a .  b l i a u r  [ b l u j j u r ]  ' f r i e n d l y ' ;  b l f t t  [ b l u j  t ]  ' i d . ,  n e u t . '  
h  b.  f r 6 8 u r  [frowwur] ' w i s e ' ;  f r o t t  [£row t ]  ' i d . , n e u t l  
h  1 c .  p r d a u r  [pruwwUr] 'handsome' ; p r c t t  [pruw t ]  i d .  , n e u t .  ' 
In o t h e r  such  a d j e c t i v e s ,  t h e  p o s i t i o n  o f  t h e  - 3 i s  occup ied  by - d  b e f o r e  a 
fo l lowing  - n i f  syncope a p p l i e s  b e f o r e  a v o c a l i c  end ing :  
5.6 a .  h e i a i n  [ h a j  j I n ]  ' h e a t h e n '  ; h e i d n a n  [ h a j d n a n ]  ' i d . ,  acc .  ' 
b. s o h  1 s o : j i n :  ' c o o k e d ' ;  sodnan [s,dnan] ' i d . ,  acc. '  
On t h e  b a s i s  o f  t h e s e  f a c t s ,  one migh t  w e l l  be  tempted t o  s e t  up an u n d e r l y i n g  
d e n t a l  of some s o r t  i n  t h e  p o s i t i o n  occup ied  by - 3 i n  t h e  o r t h o g r a p h y ,  and 
mark i t  i n  some way t o  b e  d e l e t e d  l a t e r .  Other  f a c t s ,  however,  a r g u e  that 
t h e  p o s i t i o n  o f  t h e  - % i s  n o t  a lways occup ied  by a d e n t a l :  
5.7 a .  t r 6 8 u r  [ t r o a v U r ]  ' t h r e a d '  ; t r a % r i  [ t r  a g g r i ]  ' i d . ,  d a t .  ' 
b .  ve8ur  [ve:vUr]  ' w e a t h e r ' ;  v e & i  [ v e g r i ]  ' i d . ,  d a t .  ' 
c. s u a u r  [ s w U r ]  ' s o u t h '  ; sy&i [ s I g r i ]  'more s o u t h e r l y '  
These forms seem t o  r e q u i r e  a  v e l a r  i n  t h e  p o s i t i o n  o f  t h e  a. We can now 
ask whether  t h e r e  a r e  i n  f a c t  two such  d i s a p p e a r i n g  segments ,  one a  d e n t a l  
and one a v e l a r ,  o r  whether  t h e y  s h o u l d  b o t h  b e  r e p r e s e n t e d  i n  t h e  same way. 
On t h e  b a s i s  of t h e  f a c t s  i n  5 .7 ,  we can s a y  t h a t  i f  one o r  t h e  o t h e r  
is t o  b e  chosen ,  i t  s h o u l d  be  t h e  v e l a r .  T h i s  i s  because  a l l  of  t h e  p o s i t i o n s  
i n  u h i c h  t h e  segment i n  q u e s t i o n  shows up a s  d e n t a l  a r e  b e f o r e  a n o t h e r  d e n t a l ,  
and i t  would n o t  be  i m p l a u s i b l e  t o  have  an u n d e r l y i n g  v e l a r  a s s i m i l a t e d  t o  
t h e  p o s i t i o n  of a f o l l o w i n g  d e n t a l .  There  a r e ,  i n  f a c t ,  forms i n  which an 
o v e r t  v e l a r  i s  m a n i f e s t e d  i n  s i m i l a r  p o s i t i o n s  a s  a d e n t a l :  
5 . 8  a .  d r a g a  [ d r a z a ]  ' d r a g '  ; d r i g n a n  [ d r I d n a n ]  ' i d . ,  masc. 
acc .  sg., p . p . '  
b .  n i g a  [ n u j j a ]  ' s i n k  down'; n ignan [n Idnan]  ' i d . ,  masc. 
a c c .  s g .  p . p . '  
Here a  g i s  a s s i m i l a t e d  t o  a  fo l lowing  - n as A ,  j u s t  a s  would be  r e q u i r e d  f o r ,  
e .  g., 5 . 6 .  Only some g's a r e  a s s i m i l a t e d ,  however, and i t  would be  a  m i s t a k e  
t o  r e p r e s e n t  a l l  o f  t h e  segments we a r e  concerned w i t h  a s  g. We migh t ,  t h e n ,  
r e p r e s e n t  a l l  of t h e  ' m i s s i n g  segments '  a s  [ Y ] ,  t h e  s p i r a n t  cor responding  
t o  g. 
.There a r e  o t h e r  f a c t s ,  however, t h a t  a rgue  t h a t  a t  l e a s t  some of t h e  
'miss ing  segments '  s h o u l d  be r e p r e s e n t e d  as d e n t a l s .  Thus,  i n  t h e  a b l a u t  
system, t h e  second  c l a s s  of s t r o n g  v e r b s  c o n s i s t s  o f  t h o s e  showing a  stem 
vowel - 6 o r  - G .  These v e r b s  have t h e s e  vowels d i s t r i b u t e d  a s  fo l lows :  - 6 b e f o r e  
d e n t a l s  and b e f o r e  2, and - G elsewhere:  
5.9 a .  n j 6 s a  ' s n e e z e ' ;  n j d t a  ' e n j o y ' ;  b j d z a  ' o f f e r f  
b .  kriipa ' c r e e p ' ;  f u l a  ' r u s h ' ;  f l 6 g v a  'fly' 
I n  o r d e r  t o  m a i n t a i n  t h i s  g e n e r a l i z a t i o n ,  we w i l l  have t o  r e p r e s e n t  a t  l e a s t  
t h e s e  - a ' s  as d e n t a l s .  
I n  f a c t ,  t h e  on ly  forms f o r  which such a  r e p r e s e n t a t i o n  would be ill- 
advised would b e  t h e  ve ry  r a r e  set i n  5 . 7 ,  where t h e r e  would be no b a s i s  f o r  
t h e  convers ion  of an u n d e r l y i n g  5 i n t o  g b e f o r e  r .  But t h e  forms i n  t h i s  
c l a s s  a r e  few i n  number, artd t h e r e  do n o t  appear  t o  be any f o r  which i t  would 
n o t  be p e r f e c t l y  p o s s i b l e  t o  r e p r e s e n t  t h e  segment i n  t h e  p o s i t i o n  o f  o r t h o -  
g r a p h i c  3 a s  s imply  g. Thus,  t h e s e  forms have no r e a l  b e a r i n g  on t h e  q u e s t i o n  
of t h e  f e a t u r e  compos i t ion  of t h e  o t h e r  ?'s, and w e  s h o u l d  f o l l o w  t h e  most 
n a t u r a l  c o u r s e  and r e p r e s e n t  t h e s e  l a t t e r  a s  d e n t a l s .  S i n c e  - t and - d  a l r e a d y  
appear i n  u n d e r l y i n g  r e p r e s e n t a t i o n s ,  t h e  l o g i c a l  c a n d i d a t e  is  t h e  correspond-  
i n g  s p i r a n t ,  [ 8 ] .  We w i l l  then r e q u i r e  a  r u l e  of s p i r a n t  d e l e t i o n :  
Rule 5.10 w i l l  e l i m i n a t e  t h e  segment - 3 from p h o n e t i c  r e p r e s e n t a t i o n s ,  a f t e r  
a l lowing i t  t o  i n f l u e n c e  o t h e r  p r o c e s s e s .  One of i t s  e f f e c t s  w i l l  be t o  be 
converted t o  o r  t i n  t h e  environments  5 . 4 ,  5 . 5 ,  and 5 .6 ;  a n o t h e r  w i l l  be  
t o  block t h e  d i s s i m i l a t i o n  r u l e  i n  5 . l d - f .  None of t h e  arguments  g iven  above 
as  t o  t h e  f e a t u r e  compos i t ion  o f  t h e  segment a r e  i n  any way r e l e v a n t  t o  t h e  
q u e s t i o n  of i t s  e x i s t e n c e ,  of c o u r s e ;  t h i s  i s  a d e q u a t e l y  shown by t h e  forms 
c i t e d .  
The forms 5 . l d - f ,  and o t h e r  s i m i l a r  forms i n  which d i s s i m i l a t i o n  does  
no t  a p p l y ,  a r e  e x p l a i n e d  by t h e  p r e s e n c e  o f  e i t h e r  i n t e r v o c a l i c  g o r  2 i n  
t h e  r e p r e s e n t a t i o n s  a t  t h e  p o i n t  a t  which r u l e  4 .9  s h o u l d  a p p l y ,  In o r d e r  
f o r  t h i s  e x p l a n a t i o n  t o  have any f o r c e ,  however,  i t  is n e c e s s a r y  t o  i n c l u d e  
t h e  requ i rement  t h a t  t h e  d i s s i m i l a t i o n  r u l e  n o t  app ly  a f t e r  t h e  d e l e t i o n  
r u l e ( s ) .  We have a l r e a d y  s e e n  t h a t  t h e  d i s s i m i l a t i o n  r u l e  must app ly  a f t e r  
t h e  g l i d e ' e p e n t h e s i s  r u l e  ( 3 . 4 ) ,  s i n c e  it i s  t h i s  r u l e  which p r o v i d e s  the  
long g l i d e s  t h a t  a r e  t o  b e  d i s s i m i l a t e d .  Observe,  however,  t h a t  t h e  r u l e  of 
g l i d e  e p e n t h e s i s  must f o l l o w  t h e  r u l e  of s p i r a n t  d e l e t i o n ,  s i n c e  t h e  d e l e t i o n  
of t h e  s p i r a n t  r e s u l t s  i n  t h e  i n s e r t i o n  o f  a g l i d e ,  a s  shown i n  t h e  forms of 
5 .1 .  We have  t h u s  t h e  f o l l o w i n g  o r d e r i n g  r e l a t i o n s :  
5 . 1 1  a .  d i s s i m i l a t i o n  p r e c e d e s  s p i r a n t  d e l e t i o n  (a marked o r d e r )  
b.  g l i d e  e p e n t h e s i s  p r e c e d e s  d i s s i m i l a t i o n  ( a n  unmarked o r d e r )  
c .  s p i r a n t  d e l e t i o n  p r e c e d e s  g l i d e  e p e n t h e s i s  ( an  unmarked 
o r d e r )  
Here of c o u r s e  is  a n o t h e r  o r d e r i n g  paradox ,  of t h e  s o r t  which is  i m p o s s i b l e  
i n  a  grammar on which a  l i n e a r i z a t i o n  requ i rement  i s  imposed.  On t h e  assump- 
t i o n s  adoptzd h e r e ,  of c o u r s e ,  t h i s  s o l u t i o n ,  which seems t h e  n a t u r a l  and 
c o r r e c t  one ,  i s  p e r f e c t l y  p o s s i b l e ;  i t  r e q u i r e s  s imply t h e  s t a t e m e n t ,  i n  t h e  
grammar o f  F a r o e s e ,  of t h e  r e s t r i c t i o n  g i v e n  a s  5.11a above.  The o t h e r  
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o r d e r i n g s ,  b e i n g  unmarked, f o l l o w  n a t u r a l l y .  
It  h a s  been  suggested1' t h a t  t h e  pa radox  of  5 . 1 1  can be  avo ided  i f ,  
1 i n s t e a d  of c l a i m i n g  a s  we do h e r e  t h a t  t h e  g l i d e s  i n  5 . 1  a r e  t h e  r e s u l t  of 
t 
I t h e , n o r m a l  g l i d e  i n s e r t i o n  r u l e  3 . 4 ,  and t h a t  t h i s  r u l e  can app ly  a f t e r  t h e  
I 
s p i r a n t  d e l e t i o n ,  w e  r e f o r m u l a t e  t h e  s p i r a n t  d e l e t i o n  r u l e  s o  a s  t o  c o n v e r t  I 
I 
t h e  s p i r a n t s  i n t o  g l i d e s ,  r a t h e r  t h a n  d e l e t i n g  them. There  a r e  s e v e r a l  
p o i n t s  a g a i n s t  t h i s  p r o p o s a l ,  however. F i r s t l y ,  i t  would r e q u i r e  t h e  r u l e  
3.4 t o  b e  c o m p l e t e l y  r e s t a t e d ,  s i n c e  i t  i s  t h e  e n t i r e  complex of  f a c t s  
c a p t u r e d  by t h a t  r u l e  t h a t  d e t e r m i n e s  which g l i d e  is  t o  b e  i n s e r t e d .  Thus ,  
e x a c t l y  p a r a l l e l  t o  3 . 4 ,  we would need a n o t h e r  r u l e  
5.12 
[- cons ]  
xhose  o p e r a t i o n  e x a c t l y  d u p l i c a t e s  t h a t  of 3.4,  w i t h o u t  b e i n g  c o l l a p s i b l e  
w i t h  i t ,  b e c a u s e  a t  l e a s t  d i s s i m i l a t i o n  must i n t e r v e n e  between t h e  two. 
A second  o b j e c t i o n  is  t h a t  t h e  r u l e s  of  g l i d e  e p e n t h e s i s  and s p i r a n t  d e l e t i o n  
a r e  n e c e s s a r y  p a r t s  of  t h e  grammar i n  any c a s e .  Tha t  i s ,  t h e  segment -a 
must a p p e a r  i n  u n d e r l y i n g  r e p r e s e n t a t i o n s  and does  n o t  a p p e a r  i n  p h o n e t i c  
r e p r e s e n t a t i o n s ;  i n  forms l i k e  t h o s e  shown above where  i t  i s  n o t  c o n v e r t e d  
i n t o  someth ing  e l s e ,  and where  no g l i d e  a p p e a r s  (because  b o t h  s u r r o u n d i n g  
vowels a r e  [ -  h i g h ] ) ,  i t  must s t i l l  b e  d e l e t e d .  Thus ,  r u l e  5 .10 must a p p e a r  
anyway; t h e  s o l u t i o n  proposed o f  h a v i n g  a r u l e  l i k e  5 .12 would i m p l i c i t l y  
c l a i m  t h a t  t h e  g l i d e s  i n  t h e  forms i n  5 . 1  a r e  a  r e s u l t  of  t h e  p r e s e n c e  o f  
t h e  s p i r a n t ,  n o t  of t h e  j u x t a p o s i t i o n  of t h e  vowels .  Tha t  i s ,  under  t h e  
most n a t u r a l  a p p l i c a c i o n  of t h e  r u l e s ,  t h e  s p i r a n t s  i n  t h e s e  forms would b e  
d e l e t e d  anyway, and t h e  r e s u l t i n g  j u x t a p o s i t i o n s  of vowels s h o u l d  l e a d  t o  
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t h e  i n s e r t i o n  of g l i d e s .  Rule  5.12 c l a i m s  t h a t  t h i s  Is a  p u r e l y  a c c i d e n t a l  
f a c t .  A t h i r d  o b j e c t i o n  comes from t h e  f a c t  t h a t  a t  l e a s t  some of t h e  segments  
which r u l e  5 .12  must t u r n  i n t o  g l i d e s  a r e  v e l a r s .  Now t h e r e  a r e  a l r e a d y  r u l e s  
i n  the  grammar which t u r n  v e l a r s  i n t o  g l i d e s ,  b u t  t h e s e  a r e  u n l i k e  5 .12 i n  
t h a t  they a r e  o n l y  s e n s i t i v e  t o  a  p r e c e d i n g  vowel,  2nd o n l y  t o  a p r e c e d i n g  
f r o n t  vowel. Thus,  such  e v i d e n c e  a s  t h e r e  i s  shows t h a t  i n  Fa roese  s u c h  
a p rocess  i s  n o t  a s  g e n e r a l  a s  5.12 would c l a i m .  Another  r u l e  which a f f e c t s  
v e l a r s ,  and which is s e n s i t i v e  t o  b o t h  f r o n t  and back vowels i s  t h e  v e l a r  
f r o n t i n g  r u l e  ( p a r t  of  t h e  p a l a t a l i z a t i o n  p r o c e s s  d e s c r i b e d  above)  ; t h i s  
r u l e  is  a l s o  s e n s i t i v e  t o  b o t h  p r e c e d i n g  and f o l l o w i n g  vowels ,  b u t  h e r e  t h e  
fo l lowing  vowel t a k e s  p recedence ,  r a t h e r  t h a n  t h e  p r e c e d i n g  vowel,  as i n  3 . 4  
and i t s  s i a m e s e  t w i n  5 .12.  These l a s t  two arguments  a r e  mere ly  s u g g e s t i v e ,  
of c o u r s e ,  of t h e  f a c t  t h a t  a p r o c e s s  s u c h  a s  t h a t  h y p o t h e s i z e d  i n  5.12 
would b e  c o u n t e r  t o  t h e  ' d r i f t '  of F a r o e s e  ( i n  someth ing  l i k e  S a p i r ' s  s e n s e ) ,  
but  t h e  o t h e r  o b j e c t i o n s ,  concern ing  t h e  s u p e r f l u i t y  and l a c k  o f  g e n e r a l i t y  
of a  grammar i n c o r p o r a t i n g  5.12 a r e  s u f f i c i e n t  t o  a r g u e  a g a i n s t  i t s  e x i s t e n c e .  
In any e v e n t ,  5 .12  h a s  a s  i t s  o n l y  r e a l  m o t i v a t i o n  t h e  avo idance  of a n  o r d e r -  
ing  c o n d i t i o n  which ,  on t h e  assumpt ions  adop ted  i n  t h i s  work,  i s  p e r f e c t l y  
n a t u r a l .  
Notes 
A long  s y l l a b l e  i s  one which is s t r e s s e d  and e i t h e r  open ( i . e , ,  
, f o l l o w e d  by o c l y  one consonant  p l u s  a  vowel) o r  fo l lowed  by one of t h e  
c l u s t e r s  pl, pr, kl ,  &, o r  - t r  (n .b .  n o t  - t l ) .  All o t h e r  s y l l a b l e s  a r e  s h o r t .  
Z Observe t h a t  we have  chosen t h e  name [ i  l o n g ]  t o  f i l l  t h e  r o l e  o f  
t h e  f e a t u r e  t h a t  was c a l l e d  [ *  t e n s e ]  i n  t h e  a n a l y s i s  of I c e l a n d i c  g i v e n  i n  
chap te r  11, and v i c e  v e r s a .  T h i s  i s  p a r t l y  a c c i d e n t a l ,  and p a r t l y  t o  empha- 
s i z e  t h e  r e l a t i o n  of t h e s e  two and t h e  a r b i t r a r i n e s s  o f  t h e  d i s t i n c t i o n .  
Though t h i s  r u l e  may seem s imply a  fudge ,  i t s  l a t e r  r o l e  w i l l  be  
seen t o  have  an e x p l a n a t o r y  f u n c t i o n .  Such a r u l e  i s  n o t  unheard o f ,  of  
c o u r s e ;  s o n e  d i a l e c t s  of E n g l i s h  spoken i n  t h e  s o u t h e r n  and s o u t h w e s t e r n  
United S t a t e s  have q u i t e  s i m i l a r  p r o c e s s e s ,  whereby t h e  r e f l e x  of long 2,  
f o r  i n s t a n c e ,  may b e  something l i k e  [ Iw] .  
4 T h i s  e v i d e n c e  w i l l  n o t  b e  gone i n t o  h e r e  i n  d e t a i l ;  t h e  s i t u a t i o n  
i s  r a t h e r  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  c h a p t e r  I1 f o r  I c e l a n d i c ,  though t h e  
r e g u l a r i t i e s  a r e  even more widespread .  
One d i f f i c u l t y  might a r i s e  i f  t h e  change of t o  [ e j ]  i s  a c c e p t e d  
a s  v e r y  e a r l y ,  a s  i s  t r a d i t i o n a l l y  assumed. I n  t h i s  c a s e ,  t h e  s p l i t  o f  t h e  
two [ e j ]  's would be h a r d  t o  e x p l a i l ~ .  However, t h e  [ e j  ] from - a u  i s  s t i l l  
s t r u c t u r a l l y  / a u / ,  and hence d i s t i n c t  from t h e  o t h e r  [ e j ] .  F u r t h e r ,  t h e  
on ly  e v i d e n c e  f o r  t h e  e a r l y  d a t e  of - au  + e i  i s  t h e  p a l a t a l i z a t i o n  r u l e ,  
wh ich  i s  a d e q u a t e l y  e x p l a i n a b l e  i n  terms of t h e  s u r f a c e  p h o n e t i c s .  For t h e  
argument, c f .  Haegstad (1917) .  
For t h e s e  examples,  c f .  E lcock ,  1960, ( f o r  Romance) and Dave, 1935,  
( f o r  G u j a r a t i )  . 
' It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h i s  s t r a n g e  change o f  - 2/ t o  1 a l s o  
occurs  i n  t h e  con t iguous  C e l t i c  d i a l e c t s  o f  t h e  Hebr ides .  There  i s  c l e a r l y  
something common t o  t h e  two, b u t  t h e  d i r e c t i o n  of c a u s a t i o n  is u n c l e a r .  
* The geminate  I is r e a l i z e d  as p r e a s p i r a t e d  i n  many d i a l e c t s ,  t h u s  
remaining d i s t i n c t  from s i n g l e  t. The c h a r a c t e r  of t h e  p r e a s p i r a t i o n  i s  t h e  
same a s  t h a t  d e s c r i b e d  f o r  I c e l a n d i c  i n  c h a p t e r  11. 
It is  probab ly  p o s s i b l e  t o  g e n e r a l i z e  t h i s  r u l e  s o  as t o  account  
f o r  t h e  d e l e t i o n  of i n t e r v o c a l i c  g a t  t h e  same t ime ;  i t  would b e  e x t r e m e l y  
r e a s o n a b l e  t o  have g go t o  i n  t h i s  p o s i t i o n ,  i n  which c a s e  the segments  
t o  be  d e l e t e d  would be  t h e  o n l y  v o i c e d  s p i r a n t s  i n  t h e  l anguage .  Other  
a p p a r e n t  v o i c e d  s p i r a n t s  ( i n  p a r t i c u l a r ,  1) a r e  t h e  r e s u l t  of l a t e  r u l e s  
c o n v e r t i n g  w i n t o  1, a s  d e s c r i b e d  a b o v e ,  and - f i n t o  2 i n  i n t e r v o c a l i c  p o s i t i o n .  
lo Independen t ly  by A r t h u r  Schwartz  and M o r r i s  H a l l e  ( p e r s o n a l  
communications).  I n c i d e n t a l l y ,  t h e  p l a u s i b i l i t y  o f  such  a  s o l u t i o n  i s  
q u i t e  low,  s i n c e  a  r e l a t i o n  between a  d e n t a l  s p i r a n t  and a g l i d e  i s  r a t h e r  
f a r - f e t c h e d .  
Chapte r  I V  - N o t a t i o n a i  conven t ions  
I V . l  E v a l u a t i o n  p r o c e d u r e s  and n o t a t i o n s .  Thus f a r  we have n o t  a t t e m p t e d  
t o  p rov ide  more t h a n  b r i e f  remarks  t o  c l a r i f y  t h e  s t a t u s  of t h e  v a r i o u s  
n o t a t i o n a l  d e v i c e s  t h a t  h a v e  been employed a s  p a r t  of  t h e  p h o n o l o g i c a l  t h e o r y  
under ly ing  t h e  work o f  c h a p t e r s  I - 111. We have assumed a s  giv..n approximate-  
l y  t h e  framework o f  t h e o r e t i c a l  a s sumpt ions  of  Chomsky and H a l l e ,  1968. It is  
the  purpose  of t h i s  c h a p t e r  t o  examine,  and i n  some r e s p e c t s  t o  r e f i n e  t h a t  
framework. 
A s  h a s  o f t e n  b e e n  p o i n t e d  o u t  ( e . g . ,  i n  Chomsky, 1967;  Chamsky and 
H a l l e ,  1967; Halle, 1962;  and numerous o t h e r  r e f e r e n c e s ) ,  l i n g u i s t i c  t h e o r y  
must a t t e m p t  t o  p r o v i d e  n o t  on ly  a  framework i n  which t h e  complete  r ange  of 
g e n e r a l i z a t i o n s  a b o u t  t h e  s t r u c t u r e s  of  i n d i v i d u a l  n a t u r a l  l anguages  can b e  
e x p r e s s e d ,  b u t  a l s o  some n o t i o n  of what a n a t u r a l  l anguage  is .  As p a r t  of  
t h i s  l a t t e r  p r o j e c t ,  i t  is  n e c e s s a r y  t o  p r o v i d e  some way of  e x p r e s s i n g  t h e  
e x t e n t  t o  which a p roposed  s t a t e m e n t  d o e s ,  i n  f a c t ,  c a p t u r e  a p o s s i b l e  
g e n e r a l  p r o p e r t y  of a p o s s i b l e  human l anguage ;  t h a t  i s ,  o f  t h e  d e g r e e  o f  
l i n g u i s t i c a l l y  s i g n i f i c a n t  g e n e r a l i z a t i o n  of  t h e  r u l e .  To some e x t e n t ,  t h e  
u s e  of  a  p h o n o l o g i c a l  f e a t u r e  sys tem f o r  t h e  s t a t e m e n t  of r u l e s  accompl i shes  
t h i s  end.  Thus ,  s i n c e  t h e  f e a t u r e s  i n  such  a  sys tem a r e  d e f i n e d  on t h e  b a s i s  
of t h e  p r o p e r t i e s  t h a t  p l a y  a  r o l e  i n  l anguage ,  t h e y  admit  o f  a  r e l a t i v e l y  
s t r a i g h t f o r w a r d  d e f i n i t i o n  of t h e  n a t u r a l n e s s  of  a  c l a s s  of  segments  t h a t  
p lay  a  p a r t  i n  a  g i v e n  r u l e :  o f  two g i v e n  c l a s s e s ,  t h e  one d e f i n a b l e  i n  
terms o f  t h e  s m a l l e r  number of  such  f e a t u r e s  i s  t h e  more g e n e r a l .  T h e r e  a r e ,  
of c o u r s e ,  numerous c o m p l i c a t i o n s ,  b u t  t h i s  d e f i n i t i o n  makes many c h o i c e s  
c o r r e c t l y ,  and i t  s e r v e s  a s  a u s c f u l  f i r s t  approx imat ion .  O n . t h e  b a s i s  o f  i t ,  
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we can d e f i n e  a t  l e a s t  p a r t  of t h e  n o t i o n  o f  n a t u r a l n e s s  of a  r u l e :  o f ' t w o  
proposed r u l e s ,  the  one s t a t a b l e  i n  terms o f  more n a t u r a l  c l a s s e s  ( i . e . ,  t h e  
one whose f o r m u l a t i o n  i n v o l v e s  t h e  s i n a l l e r  number o f  f e a t u r e s )  i s  t h e  more 
* a t u r a l .  Again,  numerous problems ar ise ,  and some of t h e s e  problems w i l l  be  
brought up a g a i n  i n  c h a p t e r  V I  below,  b u t  t h i s  w i l l  s e r v e  a s  a u s e f u l  f i r s t  
approximat i o n .  
I t  must be  emphasized t h a t  t h i s  m a t t e r  is an  e m p i r i c a l  i s s u e .  It is 
only i n  terms o f  an  i d e a  o f  what c o n s t i t u t e s  l i n g u i s t i c a l l y  significant 
g e n e r a l i t y  t h a t  we can f o r m u l a t e  p r o p o s a l s  as t o  t h e  f e a t u r e  sys tem,  e tc . ,  
t h a t  make up t h e  framework i n  terms of which t h e  r u l e s  w e  a r e  t o  e v a l u a t e  
by t h e  c r i t e r i a  g i v e n  above are t o  b e  s t a t e d ;  g i v e n  such  a proposed frame- 
work ( o r  some s i g n i f i c a n t  p a r t  of i t )  we can t h e n  p roceed  t o  c o n f r o n t  i t  
with  t h e  v a s t  q u a n t i t i e s  o f  e m p i r i c a l  d a t a  t h a t  a r e  a v a i l a b l e  i n  t h e  l anguages  
of t h e  world.  The r e s u l t s  c a n  o n l y  b e  e v a l u a t e d  w i t h  r e f e r e n c e  t o  t h e i r  con- 
formance w i t h  o u r  n o t i o n s  of what c o n s t i t u t e  ' c o r r e c t  d e s c r i p t i o n s ' ,  i . e . ,  
d e s c r i p t i o n s  t h a t  c a p t u r e  l i n g u i s t i c  r e a l i t y  i n  a  s i g n i f i c a n t  way. I f ,  f o r  
example, some p r o p o s a l  i n  phonology l e a d s  t o  t h e  c i r c u m s t a n c e  t h a t  some r u l e  
t h a t  t h e  l i n g u i s t  f e e l s  t o  b e  o f  a  v e r y  g e n e r a l  n a t u r e  i s  h i g h l y  complex i n  
i t s  f o r m u l a t i o n  w h i l e  some l e s s  g e n e r a l  p r o c e s s  c a n  b e  s t a t e d  s i m p l y  and 
e l e g a n t l y ,  t h i s  must be  r e g a r d e d  a s  c o u n t e r - e v i d e n c e  t o  t h e  t h e o r e t i c a l  
proposal  on which i t  i s  b a s e d .  The n o t i o n  t h a t  t h e  fundamental  e m p i r i c a l  
b a s i s  of c l a i m s  i n  l i n g u i s t i c s  r e s t s  u l t i m a t e l y  on t h e  l i n g u i s t ' s  i n t u i t i o n  
is a p p a r e n t l y  p a r a d o x i c a l ;  i t  is i n  f a c t  no more s o  t h a n  t h e  c l a i m  t h a t  any 
o t h e r  s u b j e c t  m a t t e r  is ' e m p i r i c a l ' .  Large  a r e a s  of agreement e x i s t  among 
i n v e s t i g a t o r s  a s  t o  t h e  c o n t e n t  of a  proposed f i e l d  ( t h a t  i s ,  what k i n d  o f  
phenomena a r e  t o  b e  i n c l u d e d  i n  t h e  s u b j e c t  m a t t e r  of t h e  f i e l d )  ; t h e o r i e s  
! a r e  then e v a l u n b l e  i n  terms of t l l e i r  r e l a t i v e  a b i l i t y  t o  c h a r a c t e r i z e  
a c c u r a t e l y  t h i s  range o f  phenomena. T h i s  i n c l u d e s  n o t  o n l y  t h e  e x p r e s s i o n  
of a l l  of t h e  p o s s i b l e  phenomena i n  t h e  f i e l d  (an e s s e n t i a l l y  taxonomic 
p u r s u i t ,  i f  fo l l cwed  i n  i s o l a t i o n ) ,  b u t  a l s o  t h e  d e l i m i t a t i o n  of such  
phenomena from o t h e r s .  F o r t u n a t e l y ,  a s u f f i c i e n t  community o f  o p i n i o n  
e x i s t s  among l i n g u i s t s  a s  t o  what c o n s t i t u t e s  a  l i n g u i s t i c a l l y  s i g n i f i c a n t  
g e n e r a l i z a t i o n  t o  pe rmi t  agreement  o f  s o r t s  on what c o n s t i t u t e s  e m p i r i c a l  
evidence f o r  o r  a g a i n s t  t h e o r e t i c a l  p r o p o s a l s .  
A f t e r  t h e s e  m e t a - t h e o r e t i c a l  e x c e s s e s ,  w e  r e t u r n  t o  t h e  q u e s t i o n  o f  
t h e  e v a l u a t i o n  o f  t h e  g e n e r a l i t y  o f  p h o n o l o g i c a l  r u l e s .  In a d d i t i o n  t o  
e x p r e s s i n g  t h e  n a t u r a l n e s s  o f  a se t  of segments  of a  l a n g u a g e ,  w e  want t o  
e x p r e s s  t h e  n a t u r a l n e s s  of sets of  s t r i n g s  o f  segments .  For example,  i f  a 
language h a s  s e v e r a l  r u l e s  e x p r e s s i n g  t h e  same change o c c u r r i n g  i n  s e v e r a l  
d i f f e r e n t  p o s i t i o n s ,  we want t o  e x p r e s s  t h e  e x t e n t  t o  which t h e s e  d i f f e r e n t  
p o s i t i o n s  form a c o h e r e n t  o r  n a t u r a l  c l a s s .  Tha t  i s ,  g i v e n  t h e  two sets 
l . l a  and l . l b ,  w e  want t o  e x p r e s s  t h e  s e n s e  i n  which w e  f e e l  l . l b  is  more 
g e n e r a l  : 
I n  l . l b ,  t h e  p r o c e s s  ' a  -3 b '  a p p l i e s  b e f o r e  2 and a f t e r  any one of c,  - e ,  
o r  - f .  I n  l . l a ,  however,  t h e r e  i s  no u n i f y i n g  p r i n c i p l e  t o  t h e  env i ronments ,  
and t h i s  s e t  of p r o c e s s e s  must a c c o r d i n g l y  be  r e g a r d e d  a s  l e s s  g e n e r a l .  To 
e x p r e s s  t h i s  s o r t  o f  g e n e r a l i t y ,  we i n t r o d u c e  t h e  n o t a t i o n a l  conven t ion  of 
t h e  b r a c e s  n o t a t i o n :  i f  two o r  more c o n s e c u t i v e  s t r i n g s  o f  symbols S and 1 
S2 . .  . . d i f f e r  on ly  i n  t h a t  S1 c o n t a i n s  t h e  s u b s t r i n g  s where  S c o n t a i n s  s 1 2 2 ' 
e t c . ,  t h e i r  complexi ty  is d e t e r m i n e d  by e n c l o s i n g  s and s ..., i n  b r a c e s ,  1 2 ' 
and l o c a t i n g  them i n  one o c c u r r e n c e  of t h e  c o n t a i n i n g  s t r i n g  a t  t h e  p o i n t  
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a t  which S and S d i f f e r .  That  i s ,  g i v e n  1 . 2 a ,  we s a y  t h a t  i t s  complex i ty  1 2 
i s  determined from 1.2b:  
1 . 2  a .  abcdef b .  c 
ab gde f 
abhdef 
a b s t d e f  
We say  t h a t  1.2b is a schema r e p r e s e n t i n g  t h e  sequence  of s t r i n g s  i n  1 .2a .  
we can now app ly  e s s e n t i a l l y  t h e  same f e a t u r e  c o u n t i n g  t e c h n i q u e  d e s c r i b e d  
above t o  o b t a i n  a measure of t h e  r e l a t i v e  g e n e r a l i t y  of t h e  sequence  1 . 2 a  
i n  terms o f  t h e  number of f e a t u r e s  i n v o l v e d  i n  i t s  s c h e m a t i c  r e p r e s e n t a t i o n  
a s  1.2b. This n o t a t i o n a l  c o n v e n t i o n ,  t h e n ,  makes t h e  c l a i m  t h a t  e x a c t l y  
t h e  same s o r t s  o f  t h i n g s  t h a t  make a s i n g l e  r u l e  more n a t u r a l  can c o n t r i b u t e  
t o  t h e  n a t u r a l n e s s  of a set  of r u l e s ,  and t h a t  f u r t h e r ,  c e r t a i n  f o r m a l  
resemblances  between t h e  component r u l e s  o f  a set ( e . ,  t h o s e  c a p t u r e d  by 
t h e  n o t a t i o n )  a l s o  c o n t r i b u t e  t o  g e n e r a l i t y .  
A s  a n  example o f  t h i s  n o t a t i o n a l  d e v i c e ,  l e t  u s  c o n s i d e r  t h e  w e l l -  
known p r o c e s s  o f  consonan t  g r a d a t i o n  i n  F i n n i s h .  As  a  r e s u l t  o f  t h i s  p r o c e s s ,  
t h e  f o l l o w i n g  changes  t a k e  p l a c e  a t  t h e  b e g i n n i n g  o f  a  n o n - i n i t i a l ,  s h o r t ,  
c l o s e d  s y l l a b l e :  
1 . 3  a .  Geminate s t o p s  ( i . e . ,  p ~ ,  t t ,  a n d k k )  a r e  s i m p l i f i e d  
- -
t o  s i n g l e  s t o p s .  
b.  S i n g l e  s t o p s  a s s i m i l a t e  comple te ly  t o  a  p r e c e d i n g  
l i q u i d  o r  n a s a l  w i t h  which t h e y  a g r e e  i n  t h e  f e a t u r e  
[ *  c o r o n a l ]  i e  9, E, c, &, r& become rn~, nn, 
rr  11, y ~ ,  r e s p . ,  w h i l e ,  e . g . ,  k i n  l k  i s  u n a f f e c t e d ) .  
-9  - - -
c .  Except a s  p r o v i d e d  i n  b, s i n g l e  s t o p s  a r e  a f f e c t e d  a s  
f o l l o w s :  E becomes v; t becomes d; k becomes i a f t e r  h, 
-. - 
;i a f t e r  a l i q u i d  and b e f o r e  a f r o n t  unrounded vowel,  
between two h igh  rounded vowels ,  and @ e l s e w h e r e .  
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I n  a  s e r i e s  of p a p e r s ,  McCawley (1964, 1966, 1967) h a s  proposed an a n a l y s i s  
of a g r e a t  d e a l  of F i n n i s h  phonology, i n c l u d i n g  t h e  g r a d a t i o n  phenomena d i s -  
cussed h e r e .  He assumes t h a t  t h e  complex set o f  r e f l e x e s  of s i n g l e  s t o p s  
desc r ibed  i n  1 . 3 ~  shou ld  b e  d e r i v e d  by s e p a r a t e  r u l e s  from an i n t e r m e d i a t e  
r e p r e s e n t a t i o n  a s  vo iced  s t o p s ,  and t h a t  t h e  g r a d a t i o n  r u l e  s h o u l d  s imply 
t u r n  E, L, and - k i n t o  - b ,  - d ,  and g i n  t h e s e  p o s i t i o n s ,  t h e  o t h e r  r u l e s  apply- 
ing l a t e r  t o  t h e s e  t o  produce t h e  c o r r e c t  o u t p u t s .  T h i s  p o s i t i o n  is a c c e p t e d  
a s  t h e  s t a r t i n g  p o i n t  of t h e  f o l l o w i n g  d i s c u s s i o n .  
McCawley p roposes  t h a t  t h e  f o r m u l a t i o n  o f  t h e  g r a d a t i o n  r u l e  as a 
p rocess  o f  v o i c i n g  v o i c e l e s s  s t o p s  can b e  e x t e n d e d  t o  i n c l u d e  t h e  o t h e r  c a s e s  
of 1 .3a  and 1 .3b ,  a s  w e l l  a s  1 . 3 ~ .  L a t e r  r u l e s  would t h e n  o p e r a t e  on t h e s e  
voiced s t o p s ,  c o n v e r t i n g  them back i n t o  v o i c e l e s s  ones  i n  t h e  p o s i t i o n s  i n  
which g r a d a t i o n  does  n o t  occur  ( e . g . ,  i n  t h e  c l u s t e r  tk and a f t e r  - s ) ;  per- 
forming t h e  a s s i m i l a t i ~ n s  r e q u i r e d  f o r  1.3b,  and d e l e t i n g  t h e  v o i c c d  s t o p s  
a f t e r  hornorganic v o i c e l e s s  ones  (wi th  t h e  e f f e c t  of s i m p l i f y i n g  geminates  -- 
i . e . ,  ~ 4 & 3 ~ ) .  This  t r e a t m e n t  a l l o w s  g r a d a t i o n  t o  be c o n s i d e r e d  a 
s i n g l e  r u l e  ( s t o p  becomes vo iced  a t  t h e  b e g i n n i n g  o f  a  s h o r t ,  c l o s e d ,  non- 
i n i t i a l  s y l l a b l e ) ,  b u t  it is  n o t  obvious  t h a t  i t  is c o r r e c t .  Aside from 
t h e  f a c t  t h a t  t h e  r u l e  r e s t o r i n g  t h e  o r i g i n a l  v o i c e l e s s  s t o p s  i n  non-grada t ing  
c l u s t e r s  is  an o t h e r w i s e  unnecessary  c o m p l i c a t i o n ,  n a t i v e  s p e a k e r s  s u g g e s t  
r e a s o n s  t o  b e l i e v e  t h a t  t h e r e  a r e  a t  l e a s t  two s e p a r a t e  r u l e s  invo lved .  I n  
f o r e i g n  words,  t h e  r u l e s  which app ly  t o  s i n g l e  s t o p s  ( i . e . ,  1.3b and 1 . 3 ~ )  
a r e  g e n e r a l l y  n o t  a p p l i e d ,  w h i l e  t h e  s i m p l i f i c a t i o n  o f  geminates  ( 1 . 3 a )  ex- 
t e n d s  t o  a l l  forms,  i n c l u d i n g  l o a n s .  I n  o r d e r  t o  s t a t e  t h i s  g e n e r a l i z a t i o n ,  
i t  i s  n e c e s s a r y  t o  r e c o g n i z e  a  d i s t i n c t i o n  between t h e  g r a d a t i o n  p r o c e s s e s  
a p p l y i n g  t o  s i m p l e  and t o  geminate  s t o p s .  S i n c e  t h e r e  i s  no r e a s o n  t o  b e l i e v e  
t h a t  the gemina tes  go througll an  i n t e r m e d i a t e  (and h i g h l y  unusua l )  s t a g e  a s  
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w i t h  h e t e r o g e n e o u s  v o i c i n g ,  t h e  e x t e n s i o n  of t h e  v o i c i n g  p r o c e s s  t o  
i n c l u d e  t h e  degeminat ion c a s e s  of g r a d a t i o n  a s  w e l l  a s  t h e  o t h e r s  is  s u s p e c t .  
Cons ider ,  t h e n ,  t h e  f o l l o w i n g  proposed s e t  o f  r u l e s :  
1 . 4 ~  
a .  -cont  ison ] 3 t+ .oil / [+son]  [::$:] (j) [ - s y l l l  [ -syl11 
b .  E:z:t] j [+ v o i l  I [+son] j [ - s Y ~ ~ I  /I 
c .  - con t  -con t 
1721 B I [-I -vo i  / [son] _[::;:3 (j) I - r y l 1 1  i - sy l11  a c o r  
d. -cont  -cont  E::] + fl I 1 I 1 - ;  ( I  - S Y ~ ~  # 
e .  -con t  +son -cont  s t r f l  i:,,] - b:i / [a / [:::I -Ey l . ]  (j) [ - s y l l ]  [ - s y l l l  
Blat 
-cont f .  -cont  
[-son a c o r  ] + f;" y n a s  [;.I 1 iii] -~i;fg (j 1 [-SY 111 # 
Obviously, t h e  braces n o t a t i o n  can be  appl ied  t o  the ends  of t h e  env i ronments ,  
c o l l a p s i n g  - a w i t h  b, & w i t h  A, and - e w i t h  - f .  The r e s u l t a n t  f i n a l  environment  
i n  each c a s e  i s :  
1.5 ... / (j) [ - s Y ~ ~ I  F - s ~  
Since  t h e  t h r e e  schemata r e s u l t i n g  from t h i s  f i r s t  a p p l i c a t i o n  of t h e  n o t a t i o n  
a l l  s h a r e  t h e  environment  1 .5 ,  they  can b e  f u r t h e r  c o l l a p s e d  by p u t t i n g  
b races  around t h e  remainders  o f  t h e  r u l e s ,  obtaining: 
( i i i )  -cont  k:::] + 
1.1troducing a  few redundan t  s p e c i f i c a t i o n s  and t a k i n g  advan tage  of t h e  e f f e c t s  
of p r e v i o u s  r u l e s  t o  e l i m i n a t e  o t h e r s ,  we can f u r t h e r  s i m p l i f y  t h i s  t o :  
T h i s  schema expands ( e s s e n t i a l l y )  t o  1 . 6 ,  which i n  t u r n  expands t o  1.4.  Where 
i t  i s  n e c e s s a r y  i n  t h e  e n s u i n g  d i s c u s s i o n  t o  r e f e r  t o  t h e  s u b p a r t s  of t h i s  
r u l e ,  t h i s  w i l l  b e  done i n  terms of t h e  p a r t s  o f  r u l e  1 . 6 .  
I n  r u l e  1 . 7 ,  t h e  common environment  ( t h a t  i s ,  1 .5 )  s imply a b b r e v i a t e s  
' a t  t h e  b e g i n n i n g  o i  a  n o n - i n i t i a l  s h o r t  c l o s e d  s y l l a b l e , '  i . e . ,  i n  g r a d a r i n g  
p o s i t i o n .  P a r t  - i f i l l s  i n  t h e  [+ v o i c e ]  f e a t u r e  i n  s i n g l e  s t o p s  ( t h o s e  p r e -  
ceded by a  vowel o r  c o n s o n a n t a l  s o n o r a n t )  r e q u i r e d  by 1 . 3 ~ ~  and a l s o  a s  p a r t  
of t h e  a s s i m i l a t i o n  d e s c r i b e d  i n  1 .3b .  S u b r u l e s  and apply  o n l y  t o  
s t o p s  preceded by scgments  w i t h  wlllch t h e y  a g r e e  i n  t h e  f e a t u r e  [ *  c o r o n a l ]  
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( i . e . ,  t o  gemina te  s t o p s  and t o  t h e  s t o p s  t h a t  a r e  t o  b e  a f f e c t e d  by 1 .3b) .  
P a r t  ii Is f u r t h e r  r e s t r i c t e d  t o  app ly  o n l y  r o  v o i c e l e s s  s t o p s ;  s i n c e  a l l  
s t o p s  preceded by s o n o r a n t s  w i l l  have been v o i c e d  by p a r t  - i, t h e  on ly  ones 
t h a t  w i l l  be  a f f e c t e d  by t h i s  s u b r u l e  w i l l  b e  t h e  second e lements  o f  gem- 
i n a t e s ,  which w i l l  b e  s i m p l i f i e d .  S u b r u l e  =, t h e n ,  w i l l  conver t  a l l  
remaining members o f  t h e  c l a s s  ( t h a t  i s ,  j u s t  t h e  s t o p s  which have been 
voiced by p a r t  b e c a u s e  they appear  a f t e r  a  hornorganic c o n s o n a n t a l  s o n o r a n t )  
i n t o  c o p i e s  o f  t h e  p r e c e d i n g  s o n o r a n t s .  T h i s  e f f e c t s  a l l  t h e  changes i n  
1 . 3  (assuming l a te r  r u l e s  t o  account  f o r  1 .3c ,  as ment ioned above) w i t h o u t  
a f f e c t i n g  t h o s e  c l u s t e r s  n o t  s u b j e c t  t o  t h e  g r a d a t i o n  r u l e  a t  a l l .  
While t h e  f u l l  expans ion  i n  1 .4  is  q u i t e  complex, t h e  s c h e m a t i c  
r e p r e s e n t a t i o n  i n  1 . 7  r e q u i r e s  on ly  1 4  f e a t u r e s  f o r  i ts  s t a t e m e n t  ( c o u n t i n g  
Q a s  one,  and d i s r e g a r d i n g  t h e  common environment  ' a t  t h e  b e g i n n i n g  of a 
n o n - i n i t i a l  s h o r t  c l o s e d  s y l l a b l e ' ) .  The s o l u t i o n  proposed by McCawley (1967) 
r e q u i r e s  24  f e a t u r e s  ( a g a i n ,  e x c l u s i v e  of t h e  f i n a l  environment)  f o r  t h e  
s t a t e m e n t  of t h e  r u l e s  pe r fo rming  t h e  e q u i v a l e n t  o p e r a t i o n .  Thus w e  see 
t h a t  by t h e  approx imate  e v a l u a t i o n  c r i t e r i o n  s u g g e s t e d  above,  more g e n e r a l i t y  
is a t t r i b u t e d  t o  t h i s  f o r m u l a t i o n  than  t o  McCawley's, and i t  is thus pre -  
f e r r e d  a s  p a r t  of t h e  grammar of a  n a t u r a l  l anguage .  Such f e a t u r e  c o u n t i n g  
arguments cannot  b e  t a k e n  t o o  s e r i o u s l y  u n l e s s  t h e y  a r e  conf i rmed by o t h e r  
f a c t s ;  i n  t h i s  c a s e  s u c h  added ev idence  is  a v a i l a b l e .  As was s e e n  above,  i t  
i s  n e c e s s a r y  t o  p r o v i d e  some d e v i c e  f o r  s t a t i n g  t h e  e x c e p t i o n a l i t y  o f  l o a n s  
w i t h  r e s p e c t  t o  s u b r u l e s  1.3b and 1 . 3 ~  w i t h o u t  t h e r e b y  e n t a i l i n g  e x c e p t i o n -  
a l i t y  w i t h  r e s p e c t  t o  1 . 3 a ;  i n  McCawleyls framework t h i s  is i m p o s s i b l e  
wi thou t  t h e  a d d i t i o n  of a n o t h e r  complex minor r u l e ,  s i n c e  h e  a s s i m i l a t e s  a l l  
of t h e  o p e r a t i o n s  of g r a d a t i o n  t o  a  s i n g l e  p r o c e s s  o f  v o i c i n g .  I n  t h i s  
s o l u t i o n ,  however,  i t  is  p o s s i b l e  t o  s t a t e  t l l a t  t h e  l o a n  words a r e  e x c e p t i o n a l  
w i t h  r e s p e c t  t o  s u b r u l e s  and j& of 1 . 6 ,  bu t  n o t  t o  s u b r u l e  - ii;2 t h a t  i s ,  
loans a r e  marked [ -  r u l e  1 . 6 i ]  and [ - r u l e  1 . 6 i i i I .  No words ,  ho- ever, a r e  
ever [ -  r u l e  l . 6 i i l .  Such a d d i t i o n a l  evidence conf i rms b o t h  t h e  approximate 
metr ic  of  n a t u r a l n e s s  provided by f e a t u r e  count ing and t h e  n o t a t i o n a l  d e v i c e s  
(such a s  t h e  b r a c e s  n o t a t i o n )  t h a t  reduce 1 .4  t o  1 . 7 .  
R e c a l l  t h a t ,  a l though  f o r  t h e  purpose  of e v a l u a t i o n  of t h e  r u l e s  i n  
1 . 4 ,  they c o l l a p s e  i n t o  t h e  schema 1 . 7 ,  f o r  t h e  purpose  o f  a p p l i c a t i o n  they 
remain a  s e t  of 6 3  ordered  r u l e s ,  app ly ing  i n  t h e  sequence of  t h e  s u b r u l e s  
o f  1 .4 .  That i s ,  t h e  d e v i c e  o f  t h e  b r a c e s  n o t a t i o n  a f f e c t s  on ly  t h e  evalua-  
t i o n ,  and n o t  t h e  manner of a p p l i c a t i o n  of  t h e  sequence of r u l e s  1 .4 .  
I n  f a c t ,  t h e  d e v i c e  of a b b r e v i a t i o n  by b r a c e s  is n o t  s u f f i c i e n t ,  
even when supplemented by o t h e r  n o t a t i o n a l  convent ions  t o  be  d i s c u s s e d  
below, t o  f u l l y  c a p t u r e  t h e  n a t u r a l n e s s  of s e t s  of  r u l e s .  Thus,  a l though 
a l l  of t h e  s u b p a r t s  of t h e  schema 1 . 7  a r e  i n  some s e n s e  r e l a t e d  i n  t h a t  
they are all p r o c e s s e s  of  'weakening' t h i s  f a c t  i s  n o t  expressed .  The s e t  
of r u l e s  would b e  no more complex i f ,  i n s t e a d  of [+ son]  in s u b p a r t  G, 
we s u b s t i t u t e d  t h e  s p e c i f i c a t i o n  [+ de layed  r e l e a s e ] ,  and d e l e t e d  t h e  
s p e c i f i c a t i o n s  of l a t e r a l i t y  and n a s a l i t y  e n t i r e l y .  T h i s  would have t h e  
consequence of  t u r n i n g  s t o p s  i n t o  a f f r i c a t e s  a f t e r  s o n o r a n t  consonants .  
Such a  s e t  of p r o c e s s e s  would b e  h i g h l y  u n n a t u r a l ,  because  t h e  weakening 
p rocesses  of p a r t s  i and 3 would bc  u n r e l a t e d  t o  t h e  s t r e n g t h e n i n g  performed 
b y  t h e  new p a r t  G; however, t h i s  f a c t  would n o t  be  r e v e a l e d ,  and i n  f a c t  
t h e  new fo rmula t ion  would be s e v e r a l  f e a t u r e s  more c o r ~ c i s e  by t h e  e v a l u a t i o n  
method s o  f a r  sugges ted .  The coherence and g e n e r a l i t y  of t h e  p rocesses  
abbrev ia ted  by 1 . 7  i s  l e f t  unexpressed,  which means t h a t  our proposed 
e v a l u a t i o n  metllod, w h i l e  an approximat ion t o  a  c o r r e c t  one ,  i s  no t  t h e  f i n a l  
answer. Another example o f  t h i s  s o r t  of f a i l u r e  is t h e  fo l lowing :  i n  many 
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languages !e. g. R u s s i a n ) ,  t h e r e  is a r u l e  which a s s i m i l a t e s  t h e  v o i c i n g  of  
an o b s t r u e n t  t o  t h a t  of  a  f o l l o w i n g  o b s t r u e n t .  I t  is  o f t e n  t h e  c a s e  t h a t  
f i n a l  o b s t r u e n t s  a r e  devo iced  i n  such  l anguages  a s  w e l l .  The re  is  no way 
t o  combine t h e s e  two s t a t e m e n t s  i n t o  a s i n g l e  r u l e  w i t h o u t  t a k i n g  some s u c h  
ad hoc s t e p  a s  t h a t  of Zwicky (1965) ,  who g i v e s  t h e  boundary i n  S a n s k r i t  
t he  f e a t u r e s  [ + o b s t ,  -vo ice ] .  Such a  s t e p  d e f e a t s  t h e  aim of  a  p h o n e t i c  
m o t i v a t i o n  f o r  t h e  f e a t u r e s  used i n  p h o n o l o g i c a l  d e s c r i p t i o n .  I t  i s  s t i l l  
n e c e s s a r y  t o  e x p r e s s  t h e  f a c t ,  however, t h a t  f i n a l  d e v o i c i n g  is r e l a t e d  i n  
some s e n s e  t o  v o i c i n g  a s s i m i l a t i o n ;  b o t h  t h e  p o s i t i o n s  ' b e f o r e  a v o i c e l e s s  
o b s t r u e n t '  and ' f i n a l l y '  a r e  c h a r a c t e r i z e d  by n o n - v i b r a t i o n ,  o r  unvo ic ing .  
A s  s u c h ,  t h e  two r u l e s  s h o u l d  be  e v a l u a t e d  as p a r t s  o f  a s i n g l e ,  more g e n e r a l  
p r o c e s s ,  b u t  s i n c e  t h e  d e v i c e s  a v a i l a b l e  t o  p h o n o l o g i c a l  t h e o r y  s o  far are 
a l l  based  s o l e l y  on t h e  fo rma l  s t r u c t u r e  o f  t h e  r u l e s ,  t h e r e  i s  no  way t o  
accompl ish  t h i s  w i t h o u t  deforming t h e  f e a t u r e  sys tem.  T h i s  i s s u e  w i l l  
a r i s e  a g a i n  i n  c h a p t e r  V I .  
IV.2 Someexceptional The k i n d  of  r u l e s  t h a t  were  pre-  
s e n t e d  i n  s e c t i o n  1.1 as m o t i v a t i o n  f o r  t h e  n o t i o n  of  o r d e r ,  and t h e  r u l e s  
d i s c u s s e d  i n  s e c t i o n  I V . l  above,  w e r e  a l l  c a s e s  i n  which t h e  o r d e r i n g  
i n v o l v e d  i s  f o r  one  r u l e  t o  p r e c e d e  a n o t h e r .  T h a t  i s ,  t h e  i n p u t  t o  t h e  r u l e s  
i s  o p e r a t e d  on by one ,  and t h e n  t h e  r e s u l t  of  t h i s  p r o c e s s  i s  used  as t h e  
i n p u t  t o  t h e  o t h e r ,  t h e  o u t p u t  b e i n g  a  f u n c t i o n  o f  bo th  r u l e s .  Such a 
r e l a t i o n s h i p  between r u l e s  may be c a l l e d  c o n j u n c t i v e  o r d e r ,  a f t e r  Chomsky 
(1967) .  It w a s  p o i n t e d  o u t  t h e r e  t h a t  examples such  as t h o s e  d i s c u s s e d  s o  
f a r  e s t a b l i s h  t h e  c l a i m  t h a t :  
2 . 1  The r u l e s  of  a  grammar must be  ( ~ a r t i a l l y )  o r d e r e d .  
I f  a l l  r e l a t i o n s  between r u l e s  were  of  t h e  c o n j u n c t i v e  s o r t ,  i t  might  be  
p o s s i b l e  t o  r s t a b i i s h  something l i k e  t h e  f u r t h e r  c l a im t h a t :  
2 .2  The r u l e s  of t h e  grammar must be  l i n e a r l y  o rde red .  
This a s s e r t s  t h a t  i t  would be  p o s s i b l e  (and necessz ry )  t o  e s t a b l i s h  a  s i n g l e  
sequence R1, R 2 ,  ..., Rn of t h e  n r u l e s  of  the  grammar, such t h a t  t h e  
c o r r e c t  r e s u l t s  would be  o b t a i n e d  by o p e r a t i n g  on t h e  under ly ing  forms w i t h  
R1' 
then o p e r a t i n g  on t h e  r e s u l t a n t  forms w i t h  R and s o  on up t o  R a f t e r  2 ' n  ' 
which t h e  c o r r e c t  o u t p u t  would b e  ob ta ined .  
As Chomsky p o i n t s  o u t ,  such a c la im would be immediately f a l s i f i e d  
f o r  a  language which con ta ined  h y p o t h e t i c a l  under ly ing sequences  /XAY/ and 
/ X B Y /  which were r e a l i z e d  p h o n e t i c a l l y  a s  [XBY] and [XAY] , r e s p e c t i v e l y .  
Assuming no o t h e r  r e l e v a n t  c o m p l i c a t i o n s ,  t h i s  language would be based on 
the  phono log ica l  r u l e s  2.3a and 2.3b: 
Obviously, t h e r e  is no way of o r d e r i n g  t h e s e  two r u l e s  w i t h  r e s p e c t  t o  one 
ano the r ,  f o r  e i t h e r  of t h e  two p o s s i b l e  o r d e r i n g s  w i l l  r e s u l t  i n  t h e  two 
d i s t i n c t  under ly ing  forms be ing  c o l l a p s e d  i n t o  one s u r f a c t  form ( e i t h e r  
XAY wi th  t h e  o r d e r  a - b ,  o r  XBY w i t h  t h e  o r d e r  b  - a ) .  I f  examples of  t h i s  
s o r t  e x i s t  i n  n a t u r a l  languages ,  they c o n s t i t u t e  coun te rev idence  t o  2 .2 .  
As is  w d l l  known by now, such  examples do i n  f a c t  e x i s t .  An example 
from Menomini was d i s c u s s e d  - i n  Bever (1967) ;  t h e  Eng l i sh  vowel s h i f t  r u l e  
formulated i n  SPE i s  such a r u l e ;  t h e  I c e l a n d i c  vowel s h i f t  d i s c u s s e d  i n  
c h a p t e r  I1 ( r u l e  11.2.13) was a l s o  of t h i s  t y p e ;  and o t h e r  examples appear  
t o  e x i s t .  Two such have r e c e n t l y  been d i s c u s s e d  by Wolfe (1963) .  One of  
t h e s e  concerns  t h e  r e l a t i o n  between two co-ex i s t en t  d i a l e c t s  of Czech, as 
desc r ibed  by ~ u z e r a  (1958).  These a r e  t h e  l i t e r a r y  language (LL) and t h e  
Czech common language (CC) ; many s p e a k e r s  use  b o t h ,  depending on t h e  occas ion .  
The two d i a l e c t s  a p p a r e n t l y  have t h e  same u n d e r l y i n g  fo rms ,  and d i f f e r  i n  t h a t  
c e r t a i n  o p t i o n a l  r u l e s  may app ly  i n  CC b u t  n o t  i n  LL. Cons ide r  t h e  f o l l o w i n g  
p a i r s  of  forms:  
b .  k r u t i :  
f .  d o b r e :  
v g .  u : r a t  
CC 
t e y d e n  
k r u t e y  
meydlo 
m l i  : k o  
n i : s t  
d o b r i :  
ouVrat 
o u d o l i  : 
'week' 
' c r u e l '  
' s o a p '  
'milk' 
' c a r r y  ' 
' good ' 
' o f f i c e  
' v a l l e y '  
Thus, we can  d e s c r i b e  t h e  r e l a t i o n  be tween LL and CC h e r e  by i n c l u d i n g  t h e  
r u l e s  d e s c r i b e d  i n  2 .5  i n  t h e  grammar o f  CC: 
2 .5  a.  Add a g l i d e  [ j ]  o r  [w] a f t e r  t e n s e  s t r e s s e d  h, - u: 
r e s p e c t i v e l y .  
b .  Exchange t e n s e  s t r e s s e d  & and c, u: and 5. 
c .  Lax vowels  b e f o r e  g l i d e s .  
The f o r m u l a t i o n  of s u b r u l e s  2 .5a  and 2 . 5 ~  p r e s e n t s  no  p a r t i c u l a r  p rob lems ,  
but  s u b r u l e  2.5b is a  c a s e  of  t h e  s o r t  b e i n g  d i s c u s s e d  h e r e .  I t  must a p p a r e n t -  
l y  c o n s i s t  o f  t h e  two p a r t s  2.6a and 2 .6b :  
+ h i g h  + s y l l  
a  ] - I -  h i g h ]  1 1. 1 
I+ t e n s e  I 
If we a b b r e v i a t e  t h e s e  two r u l e s  by means of t h e  v a r i a b l e  2 which r a n g e s  
ove r  t h e  v a l u e s  + and - , 4  we o b t a i n  t h e  schema 2 . 7 :  
- ..a - - -. -. Ul r l -+nc w i*- & 
--Ul- r r - r - c Y U P - - -  
d.4'-*- -< 
2 .7  c a h i g h  low] -9 1-1  h i g h ]  1 [: :::l] 
+ t e n s e  
Clearly t h e  two p a r t s  of t h e  expansion of 2 . 7  ( i . e . ,  2.6) a r e  s o  r e l a t e d  
t h a t  n e i t h e r  may b c  a l lowed t o  app ly  t o  t h e  o u t p u t  of t h e  o t h e r .  Such a  
r e l a t i o n  between r u l e s ,  a s  opposed t o  t h e  c o n j u n c t i v e  ones d i s c u s s e d  above, 
can be c a l l e d  a  d i s j u n c t i v e  g r d e r i n g  r e l a t i o n .  If we make t h e  c la im t h a t  
a l l  s e t s  of r u l e s  which a r e  a b b r e v i a b l e  by means of t h e  u s e  of a v a r i a b l e  
a r e  expanded i n  such a way t h a t  t h e i r  c o n s t i t u e n t  s u b r u l e s  a r e  d i s j u n c t i v e l y  
ordered,  we have l i m i t e d  t h i s  k ind  of excep t ion  t o  c a s e s  where a  c e r t a i n  
d i s t i n g u i s h i n g  fo rmal  p r o p e r t y  is  p r e s e n t .  I f  t h i s  fo rmal  p r o p e r t y  i s  
p resen t ,  only  one o f  t h e  p a i r  can app ly  t o  any g i v e n  form; s i n c e  such sets 
of r u l e s  i n h e r e n t l y  a p p l y  t o  d i s j o i n t  s e t s  of  r e p r e s e n t a t i o n s ,  t h e  q u e s t i o n  
of which a p p l i e s  f i r s t  never  can a r i s e ,  and t h e  f a c t  t h a t  they  apply  d i s -  
j u n c t i v e l y  is t h e  on ly  r e l e v a n t  p r o p e r t y  of t h e  o r d e r i n g  r e l a t i o n  between 
them. 
We have,  t h e n ,  d i s c o v e r e d  a  c l a s s  of counterexamples  t o  2 . 2 ,  d i scovered  
t h a t  examples of  t h i s  fo rmal  s o r t  do e x i s t  i n  n a t u r a l  l anguages ,  and sugges ted  
t h a t  they a r e  c h a r a c t e r i z a b l e  i n  terms of a  fo rmal  p r o p e r t y  ( t h e  p r o p e r t y  of  
a b b r e v i a b i l i t y  under t h e  v a r i a b l e s  n o t a t i o n ) .  We cou ld  t h u s  add t h i s  formal 
p roper ty  a s  a  c o d i c i l  t o  2 . 2 ,  and a t t empt  t o  m a i n t a i n  t h a t ,  excep t  f o r  c a s e s  
of t h i s  formal  s o r t ,  2.2 h o l d s .  
I t  is n o t  s u f f i c i e n t ,  however, t o  p rov ide  f o r  c a s e s  a b b r e v i a b l e  by 
v a r i a b l e s  a s  t h e  only  counterexamples t o  2 .2 .  Consider  r u l e s  of t h e  form 
of 2.8: 
t w o  r u l e s  i n t o  t h e  schema 2 .9 :  
2 . 9  x +  . , A  r ~ ]  
This is c l e a r l y  i n a d e q u a t e ,  however. The s t r i n g s  ' B C '  and ' C '  h ave  more i n  
I common than  two o t h e r  randomly s e l e c t e d  s t r i n g s  of  t h e  same c o m p l e x i t y ;  i n  f a c t ,  t h e  c o n t e n t  of r u l e  2 . 8  i s  t h a t  t h e  p r o c e s s  'X -) Y' t a k e s  p l a c e ,  n o t  I i n  two d i s t i n c t  env i ronmen t s ,  b u t  r a t h e r  i n  t h e  envi ronment  ' b e f o r e  C ,  w h e t h e r  
o r  n o t  B i n t e r v e n e s . '  To c a p t u r e  t h i s ,  we e s t a b l i s h  a  new n o t a t i o n a l  d e v i c e  
f o r  s e t s  of  r u l e s  r e l a t e d  a s  i n  2.8:' t h e  e l emen t  B i n  s u c h  a s e t  i s  e n c l o s e d  
i n  p a r e n t h e s e s  f o r  t h e  pu rpose  of  e v a l u a t i o n  o f  t h e  set of  r u l e s .  T h a t  is ,  
2.8 can b e  e v a l u a t e d  i n  te rms  of  t h e  schema 2.10:  
2 .10  X j Y 1 A (B C 
We d e f i n e  t h i s  schema a s  r e p r e s e n t i n g  t h e  p a i r  of r u l e s  2 . 8 ,  a p p l i e d  i n  
t h a t  o r d e r .  
Le t  us now c o n s i d e r  an  example of  a  s e t  o f  r u l e s  r e l a t e d  i n  t h i s  way. 
I n  P o s t a l  (1968;  pp.  144-8) ,  a s e t  o f  r u l e s  from Mohawk is  p r e s e n t e d  i n  
s u p p o r t  o f  t h e  c l a i m  t h a t  o r d e r i n g  r e l a t i o n s h i p s  h a v e  t o  b e  d e f i n e d  among 
I t he  r u l e s  of t h e  grammar. Two of  t h e s e  r u l e s  a r e  t h e  f o l l o w i n g :  I 2 . 1 1  a.  ' S t r e s s '  
[+ s y l l ]  [+ s t r e s s ]  / - [-  s y l l I 0  [+ s y l l ]  [ -  ~ y l l ] ~  # 
b .  ' S t r e s s  jump'  
The symbol - i n  2.11b is  an ad hoc  c o v e r  symbol f o r  a  c e r t a i n  c l a s s  o f  
e p e n t h e t i c  vowels  ( w i t h  q u a l i t y  [ a ] )  which canno t  be  s t r ~ s s e d .  S i n c e  t h e  
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p o i n t  of r u l e  2.11b is  t3 s k i p  o v e r  such a  vowel i n  determining t h e  l o c a t i o n  
of t h e  s t r e s s ,  and t h e s e  vowels (be ing  e p e n t h e t i c )  do no t  e x i s t  a t  a l l  l e v e l s  
of  r z p r e s e n t a t i o n ,  t h e  most obvious  way t o  account  f o r  t h i s  s i t u a t i o n  would 
be t o  o r d e r  t h e  r u l e  of e p e n t h e s i s  a f t e r  t h e  s t r e s s  r u l e ,  s o  t h a t  t h e  l a t t e r  
w i l l  o p e r a t e  on r e p r e s e n t a t i o n s  i n  which t h e  o f f e n d i n g  vowels have n o t  y e t  
been i n s e r t e d .  There is n o t  enough d a t a  i n  P o s t a l ' s  p r e s e n t a t i o n  t o  de te rmine  
whether t h e r e  is  any reason  n o t  t o  adop t  t h i s  p roposa l ,  bu t  s i n c e  i t  was n o t  
adopted by P o s t a l ,  e s p e c i a l l y  i n  a  s e c t i o n  of a  book which is  devoted t o  t h e  
i s s u e  of o r d e r i n g ,  we can assume t h a t  t h e r e  is  some reason t o  assume t h a t  t h e s e  
vowels have t o  b e  p r e s e n t  i n  t h e  r e p r e s e n t a t i o n s  t o  which t h e  s t r e s s  r u l e  
a p p l i e s .  Even on t h i s  assumpt ion,  however, t h e r e  is no need for r u l e  2.11b 
t o  appear  i n  t h e  grammar of Mohawk a t  a l l .  Observe t h a t  t h e  two c o n d i t i o n s  
under which s t r e s s  is a s s i g n e d  a r e  as fo l lows :  
2.12 a. ...I - [ - s y l l l 0  4 I - s y l l l o  I + s y l l l  [ - s y l l l 0  # 
b. ... 1 -- I - ~ y l l ] ~  [ + s y l l l  [ - s y l l l 0  I 
Since  t h e  s t r e s s  a s s igned  t o  an - 4 by r u l e  2.11a is always r e t r a c t e d  by 2.11b, 
and seems t o  p l a y  no  r o l e ,  t h e r e  is no  reason  n o t  simply t o  a s s i g n  s t r e s s  by 
t h e  two p r i n c i p l e s  i n  2.12 i n s t e a d .  Now t h e  r u l e s  2.12 a r e  r e l a t e d  a s  were  
2.8;  they can ,  a c c o r d i n g l y ,  b e  c o l l a p s e d  i n t o  a  schema: 
2.13 [ + s y l l ]  -> [ + s t r e s s ]  / - ( [ - s y l l l o Q )  [ - s y l l  l o  [ + s y l l I  -- [ - S Y ~ ~ J ~  
Observe, however, t h a t  i f  2 . 1 3  (=2.12) i s  t o  have t h e  same e f f e c t  a s  2.11, i t  
i s  necessa ry  t o  p reven t  2.12b from s p p l y i n g  t o  forms t o  which 2.12a can app ly .  
I f  b o t h  s u b r u l e s  a p p l y ,  t h e  e p e n t h e t i c  vowel - & w i l l  r e c e i v e  s t r e s s ,  i n  a d d i t i o n  
t o  t h e  vowel p reced ing  i t  which is  supposed t o  r e c e i v e  t h e  s t r e s s .  Thus, we 
s e e  t h a t  t h e s e  r u l e s  must apply  d i s j u n c t i v e l y ,  and t h a t  they  appear  t o  con- 
s t i t u t e  a n o t h e r  c l a s s  of e x c e p t i o n s  t o  2.2.  
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I t  h a s  been  obse rved  i n  numerous works s i n c e  t h e  n o t a t i o n  of  p a r e n t h e s e s  
lqas f i r s t  s u g g e s t e d  t h a t  t h e  r u l e s  i t  a b b r e v i a t e s  a r e  a lways  d i s j u n c t i v e l y  
ordered,  and t h a t  f u r t h e r m o r e  t h e y  always a p p l y  i n  t h e  o r d e r  whereby t h e  l o n g e r  
o f  t h e  two p r e c e d e s .  I n  Chomsky (1967) i t  i s  p r o p o s e d  t h a t  t h e  r e l a t i o n  o f  
pa ren theses  - a b b r e v i a b i l i t y  i s  e q u i v a l e n t  t o  t h i s  k i n d  o f  o r d e r i n g  r e l a t i o n -  
s h i p ;  t h a t  i s ,  n o t  o n l y  a r e  a l l  r u l e s  which a r e  s o  a b b r e v i a b l e  d i s j u n c t i v e l y  
o rde red ,  b u t  a l s o  a l l  r u l e s  which a r e  d i s j u n c t i v e l y  o r d e r e d  ( e x c e p t  t h o s e  
d i scus sed  above under  t h e  v a r i a b l e  n o t a t i o n )  a r e  s o  a b b r e v i a b l e .  Examples 
w i l l  be p r e s e n t e d  below i n  s e c t i o n s  I V . 4  and  I V . 5  t h a t  t h i s  l a t t e r ,  s t r o n g e r  
claim canno t  b e  m a i n t a i n e d ,  b u t  s o  f a r  a s  i s  known t h e  c l a i m  t h a t  a l l  r u l e s  
a b b r e v i a b l e  by p a r e n t h e s e s  a r e  d i s j u n c t i v e l y  o r d e r e d  is  s t r o n g l y  s u p p o r t e d  
by t h e  e v i d e n c e .  
We have  now e s t a b l i s h e d  two f o r m a l l y  d e f i n e d  c l a s s e s  o f  e x c e p t i o n s  t o  
p r i n c i p l e  2 . 2 :  s e t s  o f  r u l e s  a b b r e v i a b l e  by v a r i a b l e s  o v e r  f e a t u r e  c o e f f i c i e n t s ,  
and s e t s  o f  r u l e s  a b b r e v i a b l e  by p a r e n t h e s e s .  The p e c u l i a r  c h a r a c t e r i s t i c  o f  
both of  t h e s e  c l a s s e s  is t h a t  o n l y  one o f  t h e  p a i r  of  r u l e s  can  b e  a l l o w e d  
t o  app ly  a t  a  g i v e n  p l a c e  i n  a  g i v e n  form; t h a t  i s ,  t h a t  t h e y  a r e  d i s j u n c t i v e l y  
o rde red .  The d i f f e r e n c e  between t h e  two k i n d s  of  c a s e  is t h a t  an  o r d e r  o f  
a p p l i c a b i l i t y  i s  d e f i n e d  by t h e  n o t a t i o n  i n  t h e  c a s e s  a b b r e v i a t e d  by pa ren -  
t h e s e s ,  w h i l e  no s u c h  o r d e r  e x i s t s  ( o r  c o u l d  e x i s t )  i n  t h e  c a s e  o f  r u l e s  
a b b r e v i a t e d  by a  v a r i a b l e .  Thus ,  t h e  ' s i m u l t a n e o u s '  o r d e r  d e f i n e d  by t h e  
v a r i a b l e  n o t a t i o n  ( a s  t h i s  k i n d  of  o r d e r  h a s  somet imes  been  c a l l e d )  is 
r e a l l y  j u s t  a  s p e c i a l  c a s e  of  t h e  o t h e r  k i n d  o f  d i s j u n c t i v e  o r d e r .  W e  are 
l e f t ,  t h e r e f o r e ,  w i t h  t h e  f o l l o w i n g  weakened form of  p r i n c i p l e  2 . 2 :  
2 . 1 4  The r u l e s  of a  grammar a r e  l i n e a r l y  o r d e r e d ,  e x c e p t  
t h a t  i f  two r u l e s  a r e  a d j a c e n t  and a r e  r e l a t e d  i n  one  
of t h e  fo rma l  ways  t h a t  e n f o r c e s  d i s j u n c t i v e  o r d e r  ( i . e . ,  
by  t h e  v a r i a b l e  o r  p a r e n t h e s e s  n o t a t i o n s ) ,  o n l y  one  
I a p p l i e s  t o  t h e  e x c l u s i o n  of t h e  o t h e r .  
I 
i We s h a l l  examine i n  l a t e r  s e c t i o n s  of  t h i s  c h a p t e r  and t h e  n e x t  t h e  e x t e n t  
t o  which t h i s  m o d i f i e d  p r i n c i p l e  can be  m a i n t a i n e d .  
I 
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IV.3 I t e r a t e d  a p p l i c a t i o n  and i n f i n i t e  schemata .  So f a r  we have  assumed 
a theory  of t h e  manner i n  which r u l e s  a r e  t o  be  a p p l i e d  w i t h o u t  ~ a k i n g  i t  
e x p l i c i t .  I n  Chomsky and H a l l e  (1968,  appendix  t o  c h a p t e r  8 ) ,  a  fo rma l i sm 
is developed w i t h i n  which  a more p r e c i s e  app roach  t o  t h e  problem is  p o s s i b l e .  
The p rocedure  deve loped  t h e r e  i s  approx ima te ly  a s  f o l l o w s :  t o  a p p l y  a r u l e ,  
t h e  s t r i n g  i n  q u e s t i o n  i s  scanned  f o r  p o s i t i o n s  i n  which  t h e  s t r u c t u r a l  
d e s c r i p t i o n  of  t h e  r u l e  i s  s a t i s f i e d .  Such segments  as t h e  r u l e  i s  t o  a f f e c t  
a r e  somehow d e s i g n a t e d ,  and a l l  of t h e  changes a r e  t h e n  c a r r i e d  o u t  a t  t h e  
same t ime.  The r u l e  i s  n o t  t h e n  p e r m i t t e d  t o  r e - app ly  t o  i t s  own o u t p u t  
( u n l e s s  by some o t h e r  p r i n c i p l e ,  s u c h  a s  t h e  t r a n s f o r m a t i o n a l  c y c l e ) .  C e r t a i n  
s o r t s  of c a s e s  e x i s t  i n  l a n g u a g e  which Chomsky and H a l l e  p ropose  t o  t r e a t  by 
an e x t e n s i o n  o f  t h i s  p r i n c i p l e ;  t h e s e  c a s e s  form t h e  s u b j e c t  m a t t e r  o f  t h i s  
s e c t i o n .  
The p r o c e s s e s  i n  q u e s t i o n  a r e  t h o s e  t h a t  a p p l y  ' a l l  t h e  way a c r o s s '  
a  l o n g  form, s u c h  a s  t h e  f o l l o w i n g :  i n  F i n n i s h ,  e v e r y  odd s y l l a b l e  from t h e  
beg inn ing  o f  t h e  word is s t r e s s e d  ( i . e . ,  t h e  f i r s t ,  t h e  t h i r d ,  t h e  f i f t h ,  
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e t c . ) .  I n  a c a s e  l i k e  t h i s ,  t h e r e  a p p e a r s  t o  b e  no  way t o  s t a t e  a  s i n g l e  
r u l e  which w i l l  b e  a p p l i c a b l e  i n  a l l  o f  t h e  r e q u i r e d  p o s i t i o n s ;  r a t h e r ,  t h e r e  
appea r  t o  b e  a  ( p o t e n t i a l l y )  u n l i m i t e d  s e t  of s u c h  r u l e s ,  o f  t h e  s o r t  ' s t r e s s  
t h e  i n i t i a l ' ,  ' s t r e s s  t h e  t h i r d  s y l l a b l e 1 ,  ' s t r e s s  t h e  f i f t h  s y l l a b l e ' ,  e t c .  
Chomsky and H a l l e  app roach  s u c h  p r o c e s s e s  by i n t r o d u c i n g  a  new 
o p e r a t o r ,  ' ( ) * '  , d e f i n e d  a p p r o x i m a t e l y  a s  f o l l o w s :  
3 . 1  The s t r i n g  X(Y)*Z i s  a  schema r e p r e s e n t i n g  t h e  p o t e n t i a l l y  
i n f i n i t e  s e t  o f  s t r i n g s  ' X Z ' ,  'XYZ', ' X Y Y Z ' ,  ' X Y Y Y Z ' ,  e t c . ,  
w i t h  e a c h  one  o b t a i n e d  from t h e  p r e c e d i n g  one by t h e  
a d d i t i o n  of  a n o t h e r  i n s t a n c e  of t h e  s u b s t r i n g  'Y'. 
Using t h i s  d e f i n i t i o n ,  we can  f o r m u l a t e  t h e  ( s e t  o f )  F i n n i s h  s t r e s s  r u l e s  
a s  fo l l ows :  
The s e t  o f  r u l e s  a b b r e v i a t e d  by 3 . 2  w i l l  c o n t a i n  a  r u l e  f o r  t h e  f i r s t  
s y l l a b l e  (by 0 s u b s t i t u t i a n s  of  t h e  e n c l o s e d  s u b s t r i n g ) ,  a  r u l e  f o r  t h e  
t h i r d  ( w i t h  one  s u b s t i t u t i o n ) ,  a  r u l e  f o r  t h e  f i f t h  ( w i t h  two s u b s t i t u t i o n s ) ,  
e t c .  The p r i n c i p l e  of r u l e  a p p l i c a t i o n  d e s c r i b e d  above is t h e n  g e n e r a l i z e d  
t o  s chema ta  of t h e  s o r t  d e f i n e d  by 3.1 by t h e  p r o v i s o  t h a t  a  s t r i n g  is  
scanned  f o r  p o s i t i o n s  i n  which t h e  s t r u c t u r a l  d e s c r i p t i o n  o f  any one  o f  t h e  
r u l e s  a b b r e v i a t e d  by s u c h  a schema i s  s a t i s f i e d ,  a l l  a t  t h e  same t i m e ,  and  
a l l  m o d i f i c a t i o n s  produced  by t h e  o p e r a t i o n  of  any  one  o f  them a r e  c a r r i e d  
ou t  a t  t h e  same t ime .  Thus ,  a l l  of t h e  i n f i n i t e  s e t  o f  r u l e s  a b b r e v i a t e d  
by s u c h  a  schema a r e  a p p l i e d  s i m u l t a n e o u s l y .  T h i s  s o l u t i o n  seems t o  p r o v i d e  
a  f u l l y  a d e q u a t e  s o l u t i o n  t o  problems s u c h  a s  t h e  F i n n i s h  s t r e s s  r u l e  j u s t  
d e s c r i b e d ,  and t h e  v e r y  s i m i l a r  S o u t h e r n  P a i u t e  s t r e s s  r u l e  d i s c u s s e d  i n  
S P E ,  b u t  i t  is n o t  c l e a r  t h a t  i t  can b e  g e n e r a l i z e d  t o  a l l  c a s e s  o f  a 
similar n a t u r e .  
P a r t  of t h e  r e a s o n  f o r  t h e  s u c c e s s  o f  t h i s  d e v i c e  i n  d e a l i n g  w i t h  
t h e  problems of  t h e  F i n n i s h  and S o u t h e r n  P a i u t e  s t r e s s  r u l e s  i s  t h e  ex t r eme  
s i m p l i c i t y  of t h e  i t e r a t e d  e x p r e s s i o n  ( t h e  e x p r e s s i o n  e n c l o s e d  i n  t h e  s t a r  
b r a c k e t s )  i n  e a c h .  The fo rma l i sm deve loped  i n  SPZ does  n o t  e x t e n d  beyond 
t h e  c a s e  i n  which t h i s  e x p r e s s i o n  1s a  s i m p l e  s t r i n g  ( i . e . ,  n o t  a  complex 
s c h e m a t i c  e x p r e s s i o n  i n v o l v i n g  o t h e r  a b b r e v i a t o r y  d e v i c e s  s u c l ~  as p a r e n t h e s e s  
and b r a c e s ) .  Le t  u s  c o n s i d e r  a  more complex c a s e ,  and examine whe the r  i t  
is p o s s i b l e  t o  e x t e n d  t h e  d e v i c e  beyond i t s  p r e s e n t  l i m i t s .  
T u b a t u l a b a l  is a  Uto-Aztecan l a n g u a g e  n o t  t o o  f a r  removed from 
Sou the rn  P a i u t e  ( t h e  l anguage  d i s c u s s e d  i n  S P E ) .  A s  d e s c r i b e d  by Voegel in  
(19361, T u b a t u l a b a l  i s  a l s o  s u b j e c t  t o  a  p r i n c i p l e  of  a l t e r n a t i n g  s t r e s s e s ,  
bu t  t h e  p r i n c i p l e  is r a t h e r  more c o m p l i c a t e d  t h a n  t h e  one  d e s c r i b e d  f o r  
Sou the rn  P a i u t e .  The fundamen ta l  p r i n c i p l e  i s  t h a t  e v e r y  second mora from 
t h e  main s t r e s s  g e t s  a  s econda ry  stress. The d e t e r m i n a t i o n  o f  t h e  l o c a t i o n  
of t h e  main s t r e s s  a p p e a r s  t o  b e  a  c o m p l e t e l y  i ndependen t  f a c t ,  d e t e r m i n e d  
by a  complex r a n g e  of p h o n o l o g i c a l ,  m o r p h o l o g i c a l ,  and s y n t a c t i c  f a c t o r s ,  and 
will n o t  b e  gone i n t o  h e r e .  The a p p l i c a t i o n  o f  s e c o n d a r y  s t r e s s ,  however, 
i s  d e t e r m i n e d  by t h e  f o l l o w i n g  factors : 
3 . 3  a .  I f  t h e  vowel  p r e c e d i n g  t h e  s t r e s s  i s  a long  vowel  
(= two morae ) ,  i t  t a k e s  t h e  stress. 
b .  I f  t h e  vowel  p r e c e d i n g  t h e  s t r e s s  is a  s h o r t  vowel ,  
t h e  s t r e s s  goes  on t h e  n e x t  p r e c e d i n g  vowel. 
c .  A g l o t t a l  s t o p 7  c o u n t s  t h e  same a s  a  s h o r t  vowel f o r  
t h e  pu rpose  of  3 . 3 b .  
d. For  t h e  p u r p o s e  o f  a p p l y i n g  t h e  stress, any o f  t h e  
f o l l o w i n g  u n i t s  r e c e i v e  s t r e s s  on t h e i r  f i r s t  e l emen t :  
a  s h o r t  vowel (= one  n o r a ) ;  a l o n g  vowel (= two morae) ;  
a  s h o r t  o r  l o n g  vowel  f o l l o w e d  by a g l o t t a l  s t o p  
o p t i o n a l l y  f o l l o w e d  by a n c t h e r  s h o r t  o r  l ong  vowel. 
I n  a d d i t i o n  t o  t h e  above ,  c e r t a i n  morphemes i n  t h e  l anguage  have  i n h e r e n t  
s t ress ,  and  even  when t h e s e  p o s i t i o n s  do n o t  r e c i e v e  pr imary  s t r e s s ,  t h e y  
coun t  s t r e s s e d .  S t r e s s  p roceeds  backwards  from t h e  p o s i t i o n  of  main stress 
a c c o r d i n g  t o  t h e  p r i n c i p l e s  3 .3 ,  e x c e p t  t h a t  i f  a s t r e s s e d  vowel i n t e r v e n e s  
be tween t h e  l a s t  vowel s t r e s s e d  and t h e  vowel  t o  b e  a f f e c t e d  n e x t ,  t h i s  
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l a t t e r  s t r e s s  i s  n o t  a p p l i e d ,  bu t  t h e  p r o c e s s  of  s t r e s s  a s s ignmen t  goes on 
from t h e  p o s i t i o n  of  i n h e r e n t  s t r e s s .  These  f a c t o r s  w i l l  pe rhaps  become 
c l e a r e r  through t h e  examples g i v e n  i n  3 . 5 ;  t h e  b a s i c  p r i n c i p l e  of  s t r e s s  
assignment a c c o r d i n g  t o  3 .3  i s  g i v e n  i n  3.4:  
3 . 4  
+ s y l l  
[ + s y l l l  + [ + s t r e s s ]  ; ( 7  ( p~ l l  -stress II I co k$J % G:::7 
3.5 imb=r~wrba?at  ' h e  i s  wan t ing  t o  r o l l  s t r i n g  on h i s  t h i g h t  
2 2 1 
yu:udu:yu:udat  ' t h e  f r u i t  i s  mashing'  
2 2 2  1 
. . . . . . , . 
p i t i p i t i : d i n a t  'he  i s  t u r n i n g  i t  o v e r  r e p e a t e d l y '  
2 2  1 
ku?udzub i l  ' t h e  l i t t l e  one '  
2 1 (V7V c o u n t s  a s  one  w i t )  
n a : a d i ? i  ' t h e  c a t  ( o b j ) '  
2 2 1  ( 3  counr s  as a mora) 
tTkapzganan ' t h e  one  who was e a t i n g '  
2 2 1 
(a :dawI:k)  t ykapxganay in  ' (he  saw) t h e  one  who was e a t i n g '  
2 1 2 2 2 1  ( t h e  e l emen t  /-pygana-/ h a s  a 
f i x e d  s t r e s s  on t h e  l a s t  V) 
A s  we s e e ,  t h e  p r i n c i p l e  3 .4  seems t o  b e  a p p l i c a b l e  b e f o r e  s t r e s s e s  a s s igned  
by p r i o r  a p p l i c a t i o n s  o f  3 . 4 ,  a s  w e l l  as b e f o r e  s t r e s s e s  which a r e  e i t h e r  
I l e x i c a l  o r  a s s i g n e d  by t h e  pr imary  s t r e s s  r u l e s .  T h i s  i t e r a t i v e  a ~ p l i c a t i o n  I of a r u l e  l i k e  3.4 i s  of  c o u r s e  c o n t r a r y  t o  t h e  p r i n c i p l e  of  r u l e  a p p l i c a t i o n  
sugges t ed  above.  Is i t  p o s s i b l e  t o  avo id  t h i s  c o n c l u s i o n ,  and f o r m u l a t e  
Observe t h a t  t h e  A p a r t  o f  t h e  r u l e  s i m p l y  r e s t a t e s  t h e  envi ronment  g i v e n  i n  
t h e  B p a r t ,  a l l o w i n g  i t  t o  a p p e a r  any number o f  t i m e s  between t h e  vowel  
a f f e c t e d  and t h e  s t r e s s e d  vowel whose p r e s e n c e  c a u s e s  t h e  r u l e  t o  a p p l y .  
Observe t h a t  t h e  p r i n c i p l e  o f  s i m u l t a n e o u s  a p p l i c a t i o n  has  a l r e a d y  f o r c e d  
us t o  s t a t e  t h e  r a t h e r  c o m p l i c a t e d  c o n d i t i o n s  of  3.4 t w i c e ,  w h i l e  t h e  r u l e  
3.4 a l l o w s  them t o  b e  s t a t e d  o n l y  once  i f  i t  i s  a l l owed  t o  a p p l y  i t e r a t i v e l y .  
A s  s u c h ,  t h e  p r i n c i p l e  of  s i m u l t a n e o u s  a p p l i c a t i o n  f o r c e s  us t o  m i s s  t h e  f a c t  
t h a t  t h e  A and B p a r t s  of  3 .6  a r e  e s s e n t i a l l y  t h e  same -- t h a t  i s ,  t h a t  t h e  
B p a r t  i s  n o t  s i m p l y  an  a r b i t r a r y  s t r i n g  o f  symbols  of  a  g i v e n  c o m p l e x i t y .  
S t i l l ,  i t  is a wor thwhi l e  p r o j e c t  t o  a t t e m p t  t o  l i m i t  t h e  number o f  
p r i m i t i v e s  of  t h e  t h e o r y  by g i v i n g  a  s i n g l e  p r i n c i p l e  of  r u l e  a p p l i c a t i o n  
I and p r o h i b i t i n g  i t e r a t i v e  r u l e s .  It h a s  a l r e a d y  been  shown t h a t  n o t  a l l  
r u l e s  c a n  b e  a l l owed  t o  a p p l y  i t e r a t i v e l y  -- hence ,  i t  would b e  n e c e s s a r y  
t o  mark e v e r y  r u l e  a s  t o  1 h e t h e r  i t  a p p l i e s  i n  t h i s  way o r  n o t .  I t  migh t  
b e  w o r t h  t h e  added complex i ty  i n  t h e  f o r m u l a t i o n  of  r u l e  3 .6  t o  a v o i d  t h i s .  
Obse rve ,  however ,  t h a t  t h e  expans ion  of  3.6 i n t o  a  s e t  o f  s i m u l -  
t a n e o u s l y  a p p l i c a b l e  r u l e s  w i l l  b e  a  d i f f i c u l t  t a s k .  S i n c e  t h e  s t r i n g  
I e n c l o s e d  i n  i t e r a t i o n  b r a c k e t s  is  complex,  i t  r e p r e s e n t s  s u b r u l e s  which  
I 
must h a v e  an o r d e r i n g  d e f i n e d  among themsc lves  by t h e  p r i n c i p l e s  o f  expans ion  
of t h e  b r a c e s  and p a r e n t h e s e s  n o t a t i o n s .  S i n c e  t h e s e  s u b r u l e s  a r e  o r d e r e d ,  
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the re  a r e  going  t o  b e  problems i n  t h e  fo rma l i sm of  a p p l y i n g  them s i m u l t a n -  
eous ly .  Now t h e  e x t e n s i o n  of t h e  p r i n c i p l e  o f  a p p l i c a t i o n  of  t h e  s u b r u l e s  
of an i n f i n i t e  schema t o  i n c l u d e  sub-schemata  i n v o l v i n g  p a r e n t h e s e s  need 
p re sen t  n o  p a r t i c u l a r  problems.  S i n c e  t h e  p r i n c i p l e  of  expans ion  o f  
pa ren theses  s p e c i f i e s  t h a t  t h e  s u b r u l e s  a r e  t o  b e  d i s j u n c t i v e l y  o r d e r e d ,  it 
would b e  p o s s i b l e  s imp ly  t o  p i c k  t h e  f i r s t  a p p l i c a b l e  member o f  t h e  e x p a n s i o n  
a s  t h e  s u b r u l e  which r e p r e s e n t s  t h i s  ' d e g r e e '  o f  i t e r a t i v e  e x p a n s i o n .  T h i s  
would g i v e  a  un ique  r e p r e s e n t a t i v e  of  t h e  d i s j u n c t i v e  schema f o r  e a c h  d e g r e e  
of expans ion  o f  t h e  i t e r a t i v e  schema,  and  t h e s e  ' d e s i g n a t e d '  r u l e s  c o u l d  b e  
a p p l i e d  s i m u l t a n e o u s l y .  I f  t h e  e x p r e s s i o n  t o  b e  i t e r a t e d  c o n t a i n s  b r a c e s ,  
however, n o  such  n a t u r a l  e x t e n s i o n  is a v a i l a b l e .  By t h e  d e f i n i t i o n  of t h e  
b r a c e s  n o t a t i o n ,  r u l e s  r e l a t e d  i n  t h i s  way must b e  a p p l i e d  i n  a c o n j u n c t i v e  
sequcnce.  Thus,  i f  any r u l e  e x i s t s  which  c o n t a i n s  b r a c e s  i n  an  e x p r e s s i o n  
t o  b e  i t e r a t e d ,  more t h a n  one  s u b r u l e  from e a c h  d e g r e e  of  i t e r a t i o n  w i l l  
have  t o  a p p l y ,  and t h e y  must a p p l y  i n  s e q u e n c e .  Thus ,  some o f  t h e  e x p a n s i o n  
w i l l  have  t o  a p p l y  t o  t h e  o u t p u t s  o f  o t h e r  p a r t s  o f  t h e  e x p a n s i o n ,  c o n t r a r y  
t o  t h e  p r i n c i p l e  of  s i m u l t a n e o u s  a p p l i c a t i o n .  
I n  f a c t ,  i n  t h e  example from T u b a t u l a b a l  j u s t  d i s c u s s e d ,  t h e r e  is  s u c h  
a  u se  o f  b r a c e s ,  b u t  t h e  f a c t  of t h e  c o n j u n c t i v e  a p p l i c a t i o n  of  s u c h  s u b r u l e s  
makes n o  d i f f e r e n c e  t o  t h e  o u t p u t .  T h i s  i s  an i d i o s y n c r a c y  of  t h i s  c a s e  
however; i n  f a c t ,  i t  is i n  g e n e r a l  d i f f i c u l t  t o  f i n d  c a s e s  where  t h e  conjunc-  
t i v e n e s s  of  t h e  expans ion  is  i m p o r t a n t  ( t hough  t h e  F i n n i s h  c a s e  j u s t  d i s c u s s e d  
is s u c h  a  c a s e ,  a s  is t h e  E n g l i s h  s t ress  r u l e  ,as g i v e n  i n  SPE) . Where i t  
makes a  d i f f e r e n c e ,  however,  t h e  e v i d e n c e  s u p p o r t s  t h e  a s s e r t i o n  t h a t  t h e  
b r a c e s  n o t a t i o n  e n f o r c e s  c o n j u n c t i v e  a p p l i c a t i o n ;  t h e r e  is  no r e a s o n  what-  
s o e v e r  t o  b e l i e v e  t h a t  t h i s  i s  o n l y  t r u e  of  t h e  u s e s  of b r a c e s  t h a t  a r e  n o t  
i nvo lved  i n  i n f i n i t e  s c h e m a t i c  r e p r e s e n t a t i o n s .  Thus ,  even i n  t h e  a b s e n c e  
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of  a  s u i t a b l e  c r u c i a l  c a s e ,  i t  i s  c l e a r  t h a t  e i t h e r  t h e  p r i n c i p l e  of 
simultaneous a p p l i c a t i o n  must be  r e v i s e d ,  o r  t h e  g e n e r a l i t y  of t h e  p r i n c i p l e  
I of con junc t ive  expans ion  of b r a c e s  must be  abandoned. I n  l i g h t  of t h e  
I evidence t h a t  a l r e a d y  e x i s t s  f o r  t h e  l a t t e r ,  and t h e  f a c t  t h a t  t h e  former 
I leads  t o  problems of fo rmula t ion  t o  which t h e r e  is  a  ready a l t e r n a t i v e  ( i . e . ,  I the dev ice  c f  a l lowing  some r u l e s ,  such a s  3 .4 ,  t o  app ly  t o  t h e i r  own o u t p u t ) ,  I i t  seems n a t u r a l  t o  abandon t h e  i n f i n i t e  schema approach,  a t  l e a s t  f o r  some I problems. The f a c t  t h a t  r u l e s  must t h e n  b e  marked a s  t o  whether o r  n o t  they I apply t o  t h e i r  own o u t p u t  i s  n o t  r e a l l y  a s e r i o u s  problem; t h e r e  is no 
a  p r i o r i  r eason  t o  assume t h a t  such a  mark is more c o s t l y  than t h e  mark 
which is n e c e s s a r y  t o  i n d i c a t e  t h a t  a r u l e  c o n t a i n s  an  i n f i n i t e  schema. We 
t h e r e f o r e  conclude t h a t  r u l e s  must be  admi t t ed  which apply  t o  t h e i r  own 
outpu t ;  whether  i t  is p o s s i b l e  then  t o  e l i m i n a t e  e n t i r e l y  t h e  d e v i c e  of 
I i n f i n i t e  schemata  is u n c l e a r .  There is c e r t a i n l y  a c l o s e  r e l a t i o n  between I t h e  two d e v i c e s ,  and i f  i t  is necessa ry  t o  admit  bo th  i n  l i n g u i s t i c  theory ,  I t h e r e  may b e  g e n e r a l i z a t i o n s  missed the reby .  The n e c e s s i t y  of  t h e  i t e r a t e d  
a p p l i c a t i o n  of  r u l e s  seems c l e a r  enough, however, and a case  w i l l  be  pre- 
s e n t e d  below i n  Chapter  V where i t  admits  a  s i m p l e  s o l u t i o n  t o  an o the rwise  
complex problem. 
I V .  4  Neighborhood r u l e s .  The a b b r e v i a t o r y  d e v i c e s  d i s c u s s e d  L ~ I U S  far i n  
t h i s  c h a p t e r  have been w e l l  e s t a b l i s h e d  p a r t s  of l i n g u i s t i c  theory  almost  
s i n c e  t h e  beg inn ing  of concern w i t h  e x p l i c i t  fo rmal  r e p r e s e n t a t i o n s  of 
grammars. Eiore r e c e n t l y ,  however, a  new d e v i c e  h a s  been suggested i n  a 
paper of Bach's (1968; an e a r l i e r  v e r s i o n  of t h i s  was read  a t  an LSA meeting 
i n  December, 1966) .  Th i s  i s  t h e  s o - c a l l e d  neighborhood, o r  mirror-image 
r u l e ,  which makes t h e  c la im t h a t  i f  a phonolog ica l  p rocess  a p p l i e s  i n  
environments which a r e  r e l a t e d  symmet r i ca l ly ,  t h i s  r e p r e s e n t s  a  g e n e r a l i z a t i o n  
over a  r u l e  which a p p l i e s  i n  two u n r e l a t e d  environments of t h e  same complexi ty .  
The examples  adduced by Bach a r e  most ly  of t h e  fo l lowing form: p rocess  X j Y 
app l i e s  i f  t h e  segment X i s  a d j a c e n t  (on e i t h e r  s i d e )  t o  a  segment A ;  t h a t  i s ,  
the  r u l e s  a r e  formal ly  l i k e  4.1:  
Bach proposed t o  a b b r e v i a t e  t h e s e  two r u l e s  by d e l e t i n g  t h e  dash s p e c i f y i n g  
t h e  l o c a t i o n  of t h e  segment i n  t h e  environment a l t o g e t h e r ,  and w r i t i n g  t h e  
s e t  of r u l e s  4 . 1  a s  t h e  schema 4.2: 
?lore g e n e r a l l y ,  where A i s  a  s t r i n g  of  symbols ala2. ..a,, r u l e  4 .2  a b b r e v i a t e s  
the  s e t  of r u l e s  4 . 3 :  
4 . 3  a . X + Y  / alar.ar,-- . 
b . X -  Y 1 a n a n-1"' a 2 a 1 
Now c o n s i d e r  some of t h e  consequences of  Bach's cho ice  o f  a  n o t a t i o n a l  d e v i c e .  
Since  t h e  dash is d e l e t e d  from t h e  schema, bu t  must obv ious ly  be  p r e s e n t  i n  
t h e  r u l e s  expanded from i t ,  i t  must t h e r e f o r e  occupy a  un ique ly  r e c o n s t r u c t a b l e  
p o s i t i o n  i n  each of t h e s e  r u l e s .  S ince  Bach's c a s e s  i n v o l v e  environments on 
only one s i d e  of t h e  a f f e c t e d  segment,  t h i s  causes  no problems;  t h e  convent ion 
of expanding 4 .2  a s  4 . 3  w i l l  d e a l  wi th  t h e s e  cases .  N o t i c e ,  t h e r e f o r e ,  t h a t  
Bach's dev ice  is r e s t r i c t e d  t o  t h e  a b b r e v i a t i o n  of s e t s  of  r u l e s  
x j  Y / A B ( t o g e t h e r  w i t h  t h e  m i r r o r  image r u l e )  where B is n u l l ,  
a c l a s s  of r u l e s  n o t  f i g u r i n g  i n  o t h e r  t h e o r e t i c a l  s t a t e m e n t s  about phono- 
l o g i c a l  s t r u c t u r e .  Secondly ,  n o t e  t h a t  i t  i s  necessa ry  f o r  him t o  choose 
f o r  a r u l e  abbrev iab le  a s  4.2 whether  i t  is  t o  be expanded a s  4 .1  o r  a s  the 
~ ~ p o s i t e  s e q u e n c e ;  i . ~ .  , whe the r  4 . 2  i s  expanded a s  4 . 1  o r  a s  4 .4 :  
This cl-iaicc, which  must  b e  n a d e  u n i v e r s a l l y  as p a r t  o f  t h e  d e f i n i t i o n  of  t h e  
n o t a t i o n  4 . 2 ,  i s  f o r c e d  upon Bach, a s  i s  t h e  c h o i c e  o f  t h e  l o c a t i o n  o f  t h e  
blank i n  t h e  expanded s u b r u l e s  a s  a consequence  o f  t h e  fo rma l  p r o p e r t i e s  o f  
t h e  n o t a t i o n  he  h a s  s e l e c t e d .  I t  may seem s u p e r f l u o u s  t o  p o i n t  t h i s  o u t ,  
but  i t  is  u s e f u l  t o  n o t e  t h a t ,  w h i l e  a  n o t a t i o n a l  c o n v e n t i o n  can  b e  dreamed 
up t o  a b b r e v i a t e  l i t e r a l l y  a n y t h i n g ,  t h e  p a r t i c u l a r  c h o i c e  of  n o t a t i o n s ,  
once made, can h a v e  e m p i r i c a l  consequences  i n  t h e  form of  c h o i c e s  f o r c e d  on 
i t s  d e f i n i t i o n s  which can  b e  t e s t e d .  Where you s a v e  does  make a d i f f e r e n c e .  
Bach's d e v i c e  makes t h e  v e r y  s p e c i f i c  c l a i m  t h a t  t h e  o n l y  s e t s  of  r u l e s  t h a t  
e x i s t  i n  n a t u r a l  l a n g u a g e s  whose env i ronmen t s  a r e  s y m m e t r i c a l  will have  b o t h  
t he  s h a p e  and t h e  o r d e r  of  4 . 3 .  T h i s  v e r y  s t r o n g  c l a i m  would b e  an e x t r e m e l y  
i n t e r e s t i n g  r e s u l t  i f  s u p p o r t e d ,  and i s  c o m p l e t e l y  open  t o  t e s t i n g .  
L e t  us c o n s i d e r  some s i m p l e  c a s e s  of  ne ighborhood  r u l e s .  I n  Yuma 
( c f .  Ha lpe rn ,  1946) ,  t h e  b a s i c  vowel 2 i s  c o m p l e t e l y  a s s i m i l a t e d  t o  t h e  
q u a l i t y  of  a n o t h e r  vowel  from which i t  is s e p a r a t e d  o n l y  b y  a g l o t t a l  s t o p .  
Th i s  f a c t  c o u l d  b e  e x p r e s s e d  by t h e  p a i r  o f  r u l e s  4.5:  
1 ;ns:j 
6 round 
+ s y l l  
/ a h i g h  ? 1 .OW 
back  
r o u n d  
T h e s e  r u l e s  w i l l  a p p l y  t o  forms such  a s  t h o s e  i n  4 . 6 ,  g i v i n g  t h e  o u t p u t s  shown: 
"LW T. ...--* -. . - - - 
4 
". >" ---- - - 
'-- .---= L 
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4 . 6  a .  /v i?avak/  [ v i ? i v a k ]  ' h e r e  I am' 
Y b .  / ca7u : lY/  [ c u ? u : l  ] ' a r row-point '  
The two r u l e s  i n  4 .5  can be  a b b r e v i a t e d  ( c o r r e c t l y )  by Each 's  convent ion t o  
form t h e  s i n g l e  schema: 
+ s y l l  4 . 7  a h i g h  
E;;ii-, 3 1 [Ei2h] y back 7 6 round 6 round 
The f a c t  t h a t  t h e  a f f e c t e d  segment appears  a t  t h e  end of t h e  s t r i n g  i s  
c o n s i s t e n t  w i t h  Bach's c la im.  S i n c e  t h e r e  a r e  a p p a r e n t l y  no s t r i n g s  i n  t h e  
language of t h e  form V2a7V2 where Vl#V2,  i t  is n o t  p o s s i b l e  t o  t e l l  i n  
which o r d e r  t h e  r u l e s  shou ld  expand,  s i n c e  both  o r d e r s  w i l l  y i e l d  t h e  c o r r e c t  
r e s u l t s  f o r  t h e  forms t h a t  e x i s t .  Thus,  t h i s  example is  c o n s i s t e n t  w i t h  
Bach's h y p o t h e s i s  on a l l  coun t s .  
The t y p e  of example on which Bach based h i s  p r o p o s a l  was t h e  fo l lowing:  
i n  Eng l i sh ,  and many o t h e r  l anguages ,  t h e  f r o n t n e s s  of v e l a r s  i s  determined 
by t h e  f r o n t n e s s  of  t h e  a d j a c e n t  vowels. Thus, a f t e r  f r o n t  vowels,  v e l a r s  
a r e  f r o n t  and a f t e r  back vowels back ,  un less  they  a r e  a l s o  fa l lowed  by a 
vowel, i n  which case  t h e  f r o n t n e s s  of t h e  fo l lowing  vowel p r e v a i l s .  T h i s  
s i t u a t i o n  can be  d e s c r i b e d  a s  fo l lows :  
4 . 8  a .  [; + [a back]  a back - 
b. [; :q~d lu back]  / f sy14 + s y l l  
- [I" b a c d  
1 These r u l e s  a r e  abbrev ia ted  a s :  
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In t h i s  c a s e  t h e  o r d e r  of expansion does make a  d i f f e r e n c e  i n  t h e  e f f e c t  of  
t h e  r u l e s ;  s i n c e  i t  is t h a t  of 4 .8 ,  which is  fo rmal ly  e q u i v a l e n t  t o  4 .1 ,  t h i s  
example i s  c o n s i s t e n t  w i t h  Bach's p roposa l .  
Consider t h e  r u l e  of g l ide - fo rmat ion  i n  I c e l a n d i c ,  however, which was 
discussed a s  r u l e  11.7.5 above. This  r u l e  c o n s i s t e d  of  t h e  two p a r t s  
a .  [- s t r e s s 1  -4 1- s y l l l  / [+ s y l l l  
b .  [ -  s t r e s s l  [ -  s y l l l  / [+ s y l l l  
The r u l e s  must apply  i n  t h i s  o r d e r ,  f o r  a  sequence of u n s t r e s s e d  vowels such  
a s  /. .. i + u . . . /  must become [ . . . j u . . . ] ,  r a t h e r  than  [ . . . i w . . . ] .  T h i s  s e t  
of r u l e s  is fo rmal ly  e q u i v a l e n t  t o  4 . 4 ,  n o t  t o  4 .1 ;  hence,  w e  must corlclude 
t h e r e  a r e  neighborhood r u l e s  i n  n a t u r a l  languages  w i t h  bo th  forms, and 
Bach's n o t a t i o n  is i n  need of r e v i s i o n .  Observe,  i n  pass ing ,  t h a t  t h e  r u l e  
of I c e l a n d i c  g l i d e  format ion i s  c o n s i s t e n t  w i t h  t h e  s p i r i t  of Bach's  n o t a t i o n ;  
t h i s  c l a ims  t h a t  t h e  segments fo l lowing  t h e  a f f e c t e d  segment t a k e  precedence 
over  those  p reced ing  i t  i n  determining t h e  a p p l i c a t i o n  of t h e  r u l e .  It is 
only t h e  fo rmal  n a t u r e  of t h e  o p e r a t i o n  performed by t h e  r u l e  which r e q u i r e s  
t h e  o r d e r  of expansion t o  be  d i f f e r e n t  i n  t h e  two c a s e s .  I t  is  an i n t e r e s t -  
ing p r o p e r t y  of phono log ica l  r u l e s  i n  g e n e r a l  t h a t  t h i s  assyrnetry is q u i t e  
pronounced i n  a l l  types  of r u l e s ;  w h i l e  t h e r e  a r e  of  course  many e x c e p t i o n s ,  
i t  i s  s t i l l  much more common f o r  a change t o  be e f f e c t e d  by fo l lowing  seg-  
ments than by preceding ones. Whatever t h e  s t a t u s  of t h i s  g e n e r a l i z a t i o n ,  i t  
is l e f t  complete ly  unexpressed i n  c u r r e n t  phono log ica l  theory .  
That  t h e  formal  d i f f e r e n c e  i n  t h e  o p e r a t i o n s  performed by,  e . g . ,  
r u l e s  4.9 and 4.10 a f f e c t s  t h e  o r d e r  of expansion fol lows from t h e  assumpt ion 
t h a t  neighborhood r u l e s  a r e  c o n j u n c t i v e l y  o r d e r e d ,  an assumption t h a t  w i l l  
be examined i n  d e t a i l  below; f o r  now, we can n o t e  t h a t  i f  t h e  r u l e s  were 
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d i s j u n c t i v e l y  o r d e r e d ,  and a p p l i e d  i n  t h e  o p p o s i t e  o r d e r s ,  t h e  c o r r e c t  r e s u l t s  
would a l s o  b e  o b t a i n e d  f o r  4 . 9 ,  b u t  n o t  f o r  4 .10 .  T h i s  is due t o  t h e  f a c t  
t h a t  r u l e s  4 .9  f e e d  one a n o t h e r  ( i n  t h e  s e n s e  of c h a p t e r  I ) ,  w h i l e  r u l e s  
4.10 b l e e d  one a n o t h e r .  I f  two r u l e s  s t a n d  i n  t h i s  l a t t e r  r e l a t i o n s h i p  t o  
one a n o t h e r ,  w e  c o u l d  s p e a k  of  them a s  ' i n t r i n s i c a l l y  d i s j u n c t i v e l y  o r d e r e d . '  
To examine t h e  o t h e r  a s p e c t  of  Bach ' s  c l a i m ,  t h a t  a l l  ne ighborhood 
r u l e s  a r e  o f  t h e  form X Y / A B (and t h e  m i r r o r  image of  t h i s )  
where B i s  n u l l ,  r e c a l l  t h e  r u l e  of g l i d e  i n s e r t i o n  i n  Fa roese .  I t  w i l l  b e  
r e c a l l e d  t h a t  t h i s  r u l e  (111.3.3) i n v o l v e d  env i ronmen t s  on b o t h  s i d e s  o f  
t h e  b l a n k  : 
4.11 (= 111.3.3) [: +,hj h i g h  + 
- 
[- cons ]  
/ [- c o n s ]  + I+ h i g h [  
These two r u l e s  a r e  c l e a r l y  r e l a t e d  by t h e  ne ighborhood conven t ion ,  s i n c e  t h e  
env i ronmen t s  a r e  symmet r i c ,  b u t  s i n c e  t h e y  c o n t a i n  an  environment on each  
s i d e  o f  t h e  segment  a f f e c t e d  ( i n  t h i s  c a s e ,  t h i s  segment i s  g), they  a r e  n o t  
c o l l a p s i b l e  by Bach ' s  n o t a t i o n .  
We h a v e  s e e n ,  t h e n ,  t h a t  b o t h  of t h e  c l a i m s  made by Bach's  c h o i c e  o f  
n o t a t i o n  a r e  f a l s e :  r u l e s  r e l a t e d  by t h e  symmetry c o n d i t i o n  a r e  n o t  c o n f i n e d  
t o  t h o s e  i n  which  t h e  envi ronment  on one s i d e  of  t h e  a f f e c t e d  segment i n  t h e  
s u b r u l e s  is n u l l ,  a s  is  shown by t h e  F a r o e s e  c a s e ,  and ( a t  l e a s t  i f  t h e y  a r e  
t o  b e  o r d e r e d  c o n j u n c t i v e l y )  i t  i s  n o t  p o s s i b l e  t o  make t h e  cho ice  of  4 . 1  
v e r s u s  4 . 4  on a u n i v e r s a l  b a s i s ,  a s  i s  shown by t h e  c o n t r a s t  between t h e  
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~ ~ ~ l i s h  and t e  I c e l a n d i c  r u l e s .  I n  l i g h t  of  t h e s e  o b j e c t i o n s ,  i t  i s  n e c e s s a r y  
t o  fo rmula t e  a new n o t a t i o n  f o r  neighborhood r u l e s ,  t o  r e p l a c e  t h a t  of 4 .2 ;  
l e t  u s  d e f i n e  t h e  schema 4 .12  
4.12 x 4 Y x A - B (where A = ala2. . . an,  and 
B = b  b  ... b  ) 1 2  m 
as  an a b b r e v i a t i o n  fa; t t i ~  set of  r u l e s  4.13: 
4 .13  a. X j Y / A -  B 
- 
b. X + Y  h - A (where = ananml. . . al  , and 
- 
B = bmb,-l" . bl) 
On t h e  b a s i s  o f  t h i s  n o t a t i o n ,  i t  would n o t  be p o s s i b l e  t o  s p e c i f y  a  p r e f e r r e d  
o rde r  of expans ion  ( t h a t  i s ,  t o  choose  u n i v e r s a l l y  be tween t h e  o r d e r  4.13 and 
the  o p p o s i t e  o r d e r ) ,  s i n c e  A and B a r e  t a k e n  t o  b e  any s t r i n g s ,  and hence ,  i n  
g e n e r a l ,  n o t  f o r m a l l y  d i s t i n g u i s h a b l e .  Thus,  t h i s  n o t a t i o n  a l l o w s  e i t h e r  
o r d e r  of expans ion  t o  b e  s p e c i f i e d  a s  p a r t  of  t h e  f o r m u l a t i c n  of  t h e  r u l e :  
if t h e  o r d e r  o p p o s i t e  t o  4 . 1 3  were d e s i r e d ,  t h e  r u l e  c o u l d  have  been fo rmula t ed  
a s  4.14: 
- 
4.14  X 3 Y % h 
- 
A 
Using t h i s  new n o t a t i o n ,  we can a b b r e v i a t e  4 . 1 1  a s  4.15:  
4 . 1 5  (= 111.3 .4)  
[ -  cons]  
We have  n o t  y e t  s e t t l e d  t h e  q u e s t i o n  of whe the r  t h e  s u b r u l e s  expanded 
I from a  ne ighborhood schema shou ld  b e  o r d e r e d  c o n j u n c t i v e l y  o r  d i s j u n c t i v e l y .  
I n  none of  t h e  c a s e s  which we have d i s c u s s e d  s o  f a r  h a s  i t  been  necessa ry  
t o  e n f o r c e  c o n j u n c t i v e  o r d e r ;  i n  e a c h  c a s e ,  t h e  o p e r a t i o n  of  e a c h  o f  t h e  
s u b r u l e s  is independen t  of t h e  o p e r a t i o n  of  t h e  o t h e r ,  and w h i l e  i r i  most 
cases  i t  would b e  e q u a l l y  p o s s i b l e  t o  f o r m u l a t e  t h e  r u l e s  a s  c o n j u n c t i v e ,  
t h e  g e n e r a l  t r e n d  is  a p p a r e n t l y  toward  d i s j u n c t i v e  o r d e r s  ( f r e q u e n t l y  i n t r i n s i c  
ones) .  The Fa roese  c a s e  a l o n e  seemed t o  r e q u i r e  t h a t  t h e  r e l a t i o n  o f  d i s j u n c -  
t i v e  o r d e r  b e  e n f o r c e d  by t h e  n o t a t i o n ,  s i n c e  i t  is r e q u i r e d  ( a s  was s e e n  
above i n  s e c t i o n  III.3), and n o t  i m p l i c i t .  
Let  us c o n s i d e r  what  k i n d  of c a s e  would b e  r e q u i r e d  t o  make a con- 
c l u s i v e  d e c i s i o n  between c o n j u n c t i v e  and d i s j u n c t i v e  o r d e r  f o r  such  r u l e s .  
Such a  c r i t i c a l  example would h a v e  t h e  f o l l o w i n g  form: t h e  r u l e  R:X j Y 
a p p l i e s  t o  a s e t  of segments  S mapping them o n t o  e l e m e n t s  of t h e  set of 
x ' 
segments  S  . Some of  t h e  members of  S are a l s o  members o f  S x ;  c a l l  t h e  
Y Y 
i n t e r s e c t i o n  o f  S  and S  t h e  s e t  S*. For  a t  l e a s t  one  member o f  S s a y  s, 
X Y x ' 
i t s  c o r r e s p o n d e n t  under R i n  S i s  d i s t i n c t  f rom i t  and a  member o f  S*; c a l l  
Y 
t h i s  e l emen t  2. S i n c e  s' is a member o f  S*, i t  is a  member o f  Sx;  hence  i t  
has  a  c o r r e s p o n d e n t  under  R i n  S , s a y  c, d i s t i n c t  from 2. Now g i v e n  a 
Y 
s t r i n g  g s u c h  t h a t  b o t h  s u b r u l e s  of  R c a n  a p p l y  t o  i n  t h e  envi ronment  
A - B ,  i t  w i l l  b e  p o s s i b l e  t o  d e t e r m i n e  w h e t h e r  t h e  r u l e  R i s  expanded 
i n t o  c o n j u n c t i v e  o r  d i s j u n c t i v e  s u b r u l e s  by  examina t ion  nf t h e  r e f l e x  of  5 
i n  A - B .  I f  t h e  r e f l e x  of  5 is  c, t h e  r u l e s  must have  been  c o n j u n c t i v e ,  
w i t h  - s + - s '  j c. On t h e  o t h e r  hand ,  i f  t h e  r e f l e x  o f  - s is s', t h e  r u l e s  
must have  been  d i s j u n c t i v e ,  s i n c e  o n l y  one  e v i d e n t l y  a p p l i e d ;  t h i s  r u l e  s e n t  
s 3 <. Had t h e  r u l e s  been  c o n j u n c t i v e ,  t h e  o t h e r  would have  a p p l i e d  a s  -
w e l l ,  s e n d i n g  2 4 c, s i n c e  b o t h  w e r e ,  e x  h y p o t h e s i ,  a p p l i c a b l e  i n  A - B. 
A s  may b e  imagined ,  s u c h  c r i t e r i a 1  c a s e s  a r e  e x t r e m e l y  d i f f i c u l t  t o  
f i n d ,  Most i n s t a n c e s  o f  ne ighborhood r u l e s  i n  n a t u r a l  l anguages  a r e  of  t h e  
s i m p l e  s o r t  e x e m p l i f i e d  by Each ' s  r u l e s ,  and a r e  s u s c e p t i b l e  of  e i t h e r  s o r t  
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of f o r m u l a t i o n .  A few c a s e s  seem t o  b e  o f  t h e  f o r m a l  s t r u c t u r e  j u s t  o u t l i n e d ,  
however, and t h e s e  w i l l  now b e  d i s c u s s e d .  
F i r s t ,  i t  w i l l  b e  n o t e d  t h a t  t h e  r u l e  o f  F a r o e s e  g l i d e  i n s e r t i o n  h a s  
t h e  s t r u c t u r e  d i s c u s s e d  above.  I n  t h e  p o s i t i o n  be tween two h i g h  vowe l s ,  
both p a r t s  o f  t h e  r u l e  cou ld  a p p l y .  The d i s t i n c t i o n  between s' and s" o f  t h e  
-
above d i s c u s s i o n  a s  c o r r e s p o n d e n t s  o f  5 (=@) i s  t h a t  be tween one  and two 
i n s e r t e d  g l i d e s ;  a s  was n o t e d  b e f o r e ,  o n l y  one  g l i d e  is i n s e r t e d .  I t  i s  t h u s  
n e c e s s a r y  t o  expand 4 .15  d i s j u n c t i v e l y .  
Another  example of a  c r i t e r i a 1  c a s e  f o r  t h i s  d i s c u s s i o n  is found i n  
Old Bre ton .  B r e t o n ,  l i k e  t h e  o t h e r  C e l t i c  l a n g u a g e s ,  h a s  undergone m u t a t i o n  
p r o c e s s e s  a p p l y i n g  t o  consonan t s  i n  c e r t a i n  e n v i r o n m e n t s ,  which h a v e  l e f t  
s y n c h r o n i c  r e f l e x e s  i n  t h e  grammars of t h e  p a r t i c u l a r  l a n g u a g e s .  I n  most  
c a s e s ,  t h e  e f E e c t s  o f  t h e  m u t a t i o n s  h a v e  s i m p l y  b e e n  i n c o r p o r a t e d  as changes  
i n  t h e  l e x i c a l  i t e m s  of  t h e  l anguage  ( t h i s  h a s  been  t h e  c a s e  when t h e  con- 
d i t i o n s  f o r  m u t a t i o n ,  t o g e t h e r  w i t h  t h e  segment  a f f e c t e d ,  a r e  found e n t i r e l y  
w i t h i n  t h e  b o u n d a r i e s  of a s i n g l e  fo rm) .  A l t e r n a t i v e l y ,  t h e  m u t a t i o n  may 
have  a s  r e f l e x  a  m o r p h o l o g i c a l l y  c o n d i t i o n e d  a l t e r n a t i o n .  While t h e s e  
a l t e r n a t i o n s  were  once  p h o n o l o g i c a l l y  p r e d i c t a b l e ,  t h i s  is no  l o n g e r  t h e  
case f o r  most  o f  t h e  modern l anguages .  I n  modern B r e t o n ,  f o r  i n s t a n c e  
( c f .  H a r d i e ,  1 9 4 8 ) ,  t h e  s o - c a l l e d  s o £  t m u t a t i o n 8  a p p l i e s  t o  t h e  i n i t i a l  
consonant  of  f emin ine  s i n g u l a r  o r  m a s c u l i n e  p l u r a l  nouns  a f t e r  t h e  d e f i n i t e  
a r t i c l e ;  t o  a d j e c t i v e s  f o l l o w i n g  f e m i n i n e  nouns ;  and  a f t e r  a  h e t e r o g e n e o u s  
c l a s s  o f  o t h e r  words and p a r t i c l e s .  I n  e a c h  c a s e ,  i t  is  p o s s i b l e  t o  re- 
c o n s t r u c t  a p h o n o l o g i c a l  b a s i s  f o r  t h e  change  i n  t h e  e tymology of  t h e  
mu ta t ion -caus ing  form,  b u t  i t  is  i m p o s s i b l e  t o  m o t i v a t e  t h e s e  e x p l a n a t i o n s  
i n  a s y n c h r o n i c  grammar. I n  some c a s e s ,  t h e  m u t a t i o n  h a s  been  ex t ended  
frcm t h e  o r i g i n a l  ( p h o n o l o g i c a l l y  d e f i n e d )  c l a s s  of  m u t a t i o n - c a u s i n g  forms 
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t o  o t h e r  forms t h a t  a r e  m o r p h o l o g i c a l l y  b u t  n o t  p h o n o l o g i c a l l y  r e l a t e d .  I n  
c o r n i s h ,  t h i s  p r o c e s s  e v i d e n t l y  went  s o  f a r  i n  t h e  l a s t  y e a r s  t h e  language  
was spoken (p re sumab ly  b e c a u s e  i t  was i n c r e a s i n g l y  a s e c o n d  l anguage ,  and 
hence l e s s  w e l l  known) t h a t  t h e  ' s o f t '  m u t a t i o n  t o o k  p l a c e  i n  nouns a f t e r  
v i r t u a l l y  a n y t h i n g .  I n  Old B r e t o n ,  however,  t h e  b a s i s  f o r  t h e  m u t a t i o n s  i s  
s t i l l  t r a n s p a r e n t l y  p h o n o l o g i c a l .  Accord ing  t o  F l e u r i o t  (1964,  s e c t i o n  79, 
p .  209) : 
La l 4 n i t i o n  p r o c e s s u s  phon6 t ique  i= s o f t  m u t a t i o n ,  s r a )  s ' e s t  
a chevge  en  B r i t t o n i q u e  v e r s  l a  f i n  d u  ve s i s c l e .  E, I, k, b, 
A, g, m o n t  donne 
- b ,  d, g,  v, 8, 2, 2 d a n s  les p o s i t i o n s  
suivantes : 
a) e n t r e  d e w  v o y e l l e s  
b )  e n t r e  une v o y e l l e  e t  une s o n a n t e  fly L, m, n 
In  t h e  p o s i t i o n  b e t v e e n  a  vowel and  a  s o n o r a n t  (= c a s e  b ) ,  t h e  p r o c e s s  
a p p l i e s  r e g a r d l e s s  o f  w h e t h e r  t h e  o r d e r  is vowel  - s o n o r a n t  o r  s o n o r a n t  - vowel. 
For example,  * a r + p e t o c  g i v e s  ar+bedog, and  * a r e + t r e n  g i v e s  a r e+dren  (which 
l a t e r  becomes a r d r e n ) .  I f  we r e c a l l  t h a t  vowels  are [+ s o n o r a n t ] ,  a s  w e l l  
as  2, 1, m, and n, w e  s e e  t h a t  we can f o r m u l a t e  t h i s  change  a s  a ne ighborhood 
r u l e ,  a p p l y i n g  be tween a  vowel and a  s o n o r a n t  i n  e i t h e r  o r d e r :  
- c o n t i n u a n t  con t i n u a n t )  
4.16 C<+ v o i c e )  3 % [+ s y l l ]  [+ s o n ]  + v o i c e  
I t  might  b e  a r g u e d  t h a t  i t  i s  n o t  n e c e s s a r y  t o  f o r m u l a t e  t h i s  p r o c e s s  a s  a 
neighborhood r u l e ,  b u t  t h a t  i t  could  i n s t e a d  b e  f o r m u l a t e d  a s  a  s i n g l e  r u l e  
app ly ing  be tween two [+ s o n ]  segments .  T h i s  i s  n o t  t h e  c a s e ,  however;  
a p p a r e n t l y ,  c l u s t e r s  whe re  b o t h  f l a n k i n g  s o n o r a n t s  a r e  [ -  s y l l ] ,  s u c h  a s  
I t r ,  z, e t c . ,  a r e  m a i n t a i n e d  u n c l ~ a o g e d . ~  I L  t h u s  a p p e a r s  e s s e n t i a l  t h a t  
-
one of t h e  s o n o r a n t s  b e  [+ s y l l a b i c ] ,  b u t  i r r e l e v a n t  which .  
Now o b s e r v e  t h a t  t h e  r u l e  a p p l i e s  t o  v o i c e l e s s  s t o p s ,  malcing them 
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vo iced ,  and t h a t  v o i c e d  s t o p s  a r e  i n  t u r n  s u b j e c t  t o  t h e  r u l e ,  becoming 
s p i r a n t s .  Thus ,  t h i s  i s  a  c r i t e r i a l  c a s e  of  t h e  s o r t  we a r e  s e e k i n g .  If 
I we can f i n d  forms i n  wh ich ,  e . g . ,  p is  s u b j e c t  t o  b o t h  p a r t s  o f  t h e  schema I 4 . 1 6 ,  we w i l l  have e v i d e n c e  f o r  e i t h e r  c o n j u n c t i v e  o r  d i s j u n c t i v e  e x p a n s i o n ,  
depending on whe the r  t h e  r e s u l t  is - b  (= - s f ) ,  o r  - v (= - s " ) .  I n  f a c t ,  such  a  
case  a r i s e s  i n  eve ry  i n s t a n c e  of i n t e r v o c a l i c  2. S i n c e  vowels  a r e  s o n o r a n t s ,  
t h e  sequence  QJ! can b e  ana lyzed  e i t h e r  a s  [+ s y l l ]  E [+  s o n ]  o r  a s  [+ s o n ]  
[+ s y l l ] .  I n t e r v o c a l i c  E i n  f a c t  becomes b, and n o t  1, s o  o n l y  one  o f  
t h e s e  a n a l y s e s  can have  r e s u l t e d  i n  an a p p l i c a t i o n  o f  t h e  r u l e .  Thus ,  t h e  
I two p a r t s  of  4.16 must b e  expanded d i s j u n c t i v e l y ,  j u s t  as were  t h e  p a r t s  of  
I t h e  Fa roese  r u l e .  I f  t h e  m u t a t i o n  r u l e  i s  exp res sed  a s  one  r u l e  l i k e  4 . 1 3 ,  I t h i s  must s u r e l y  b e  a ne ighborhood r u l e ,  and t h i s  ne ighborhood r u l e  canno t  
r e p r e s e n t  a c o n j u n c t i v e  schema. T h a t  i t  is  i n  f a c t  one  r u l e  i s  s u p p o r t e d  by 
the  f a c t  t h a t  i n  t h e  modern l a n g u a g e ,  where  t h e  c o n d i t i o n s  f o r  t h e  a p p l i c a -  
1 b i l i t y  of t h e  c o r r e s p o n d i n g  change a r e  r a t h e r  complex m o r p h o l o g i c a l  o n e s ,  I they a r e  t h e  same f o r  a l l  o f  t h e  segments  a f f e c t e d .  I The examples of  ne ighborhood r u l e  schemata d i s c u s s e d  s o  f a r  a l l  seem I t o  p o i n t  t o  s:h r u l e s '  h a v i n g  t h e  p r o p e r t y  of  d i s j u n c t i v e  o r d e r ,  just as 
r u l e s  a b b r e v i a t e d  by t h e  p a r e n t h e s e s  n o t a t i o n  do. I f  t h i s  c o n c l u s i o n  is 
! born o u t ,  we might  t h e n  add a n o t h e r  c o d i c i l  t o  p r i n c i p l e  2.14 above ,  t o  I a s s e r t  t h a t  t h e  f o r m a l  r e l a t i o n  of  symmetr ic  envi ronments  a l s o  i m p l i e s  
e x c e p t i o n a l i t y  w i t h  r e s p e c t  t o  o r d e r i n g .  
But i n  f a c t  t h e  e v i d e n c e  is  by no means unequ ivoca l  on t h e  s i d e  of  
I d i s j u n c t i v e  o r d e r .  I n  s e e k i n g  c r i t e r i a l  c a s e s  ( t h a t  i s ,  c a s e s  h a v i n g  t h e  
f fo rma l  s t r u c t u r e  d e s c r i b e d  a b o v e ) ,  we e n c o u n t e r  n o t  o n l y  c a s e s  t h a t  a r g u e  
! f o r  d i s j u n c t i v e  o r d e r i n g ,  b u t  a l s o  c a s e s  t h a t  a rgue  f o r  c o n j u n c t i v e  o r d e r i n g .  T h e  f i r s t  such  c a s e  t o  b e  d i s c u s s e d  i s  r e a l l y  r e p r e s e n t a t i v e  qf a  l a r g e  c l a s s  I 
o f  s i m i l a r  examples ,  found i n  a  w ide  v a r i e t y  o f  t h e  l anguages  o f  t h e  w o r l d .  
Perhaps t h e  most f r e q u e n t l y  e n c o u n t e r e d  t y p e  o f  ne ighborhood r u l e  i s  t h e  
ca se  i n  which  some f e a t u r e  o f  t h e  a r t i c u l a t i o n  of a  consonant  i s  t r a n s f e r r e d  
t o  a r ~  a d j a c e n t  vowel a s  a  n o n - d i s t i n c t i v e  s e c o n d a r y  f e a t u r e ;  e . g . ,  when 
vowels a r e  n a s a l i z e d  n e x t  t o  a  n a s a l  c o n s o n a n t ,  p h a r y n g e a l i z e d  n e x t  t o  a  
~ h a r y n g e a l ,  e t c .  I n  g e n e r a l ,  s u c h  p r o c e s s e s  c o n s i s t  i n  t h e  marking  of  t h e  
vowel f o r  t h e  r e l e v a n t  ( b i n a r y )  f e a t u r e ;  t h a t  i s ,  a  vowel may become, s a y ,  
[+ n a s a l ]  i n  t h e  envi ronment  % [+ n a s a l ] .  Such a  r u l e  does  n o t ,  of  
c o u r s e ,  p r o v i d e  any  e v i d e n c e  r e l e v a n t  t o  t h e  q u e s t i o n  a t  i s s u e  h e r e ,  s i n c e  
t h i s  k i n d  o f  r u l e  d o e s  n o t  have  t h e  r e q u i r e d  form. I n  te rms  o f  t h a t  d i s -  
c u s s i o n ,  t h e  e l e m e n t s  o f  S o n t o  which  t h e  e l e m e n t s  o f  S a r e  mapped by R 
Y X 
a l l  are mapped o n t o  t hemse lves  by a n o t h e r  a p p l i c a t i o n  of  R. Tha t  i s ,  once  
a  vowel g e t s  t o  b e  [+ n a s a l ] ,  t h a t ' s  i t .  
C o n s i d e r  t h e  f o l l o w i n g  e x c e p t i o n  t o  t h i s  g e n e r a l  p r o p e r t y  o f  s u c h  
r u l e s ,  however. Accord ing  t o  K e l l e r  (19591,  i n  (Mayan) C h o n t a l ,  
"Vowels c o n t i g u o u s  t o  g l o t t a l i z e d  c o n s o n a n t s ,  g l o t t a l  s t o p ,  
o r  t h e  a l l o p h o n e  of  t h e  phoneme /b/ which h a s  g l o t t a l  q u a l i t y  1 0  
may b e  l a r y n g e a l i z e d .  The l a r y n g e a l i z a t i o n  is  more pronounced  
between two such  c o n s o n a n t s  t h a n  when c o n t i g u o u s  to j u s t  one ."  
An example is t h e  form ? a h p a k l a b , w h e r e  a l l  t h r e e  vowels  a r e  ( n o n - d i s t i n c t i v e l y )  
l a r y n g e a l i z e d ,  but t h e  f e a t u r e  is s a i d  t o  be more prominent  on t h e  l a s t ,  
which o c c u r s  between ( g l o t t a l i z e d )  - k '  and t h e  s y l l a b l e  f i n a l  a l l o p h o n e  of  - b.  
The p o s s i b i l i t y  t h a t  more t h a n  one  d e g r e e  o f  a g i v e n  f e a t u r e  must  b e  
p r e s e n t  i n  t h e  o u t p u t  a t  l e a s t  of t h e  l o w e s t  l e v e l  of p h o n e t i c  r u l e s  o f  a 
l anguage  h a s  of c o u r s e  l ong  been  recognized , ' '  and t h e  two d e g r e e s  of  l a r -  
y n g e a l i z a t i o n  r e p o r t e d  by K e l l e r  f o r  C h o n t a l  a r e  c l e a r l y  t o  b e  a c c o u n t e d  f o r  
i n  t c m s  of  two d i f f e r e n t  numer i c  v a l u e s  f o r  t h i s  f e a t u r e  (wliose p r e s e n c e  i n  
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under ly ing  r e p r e s e n t a t i o n s  is presumably  o n l y  c l a s s i f i c a t o r y ,  i . e . ,  b i n a r y ,  
b u t  whose s p e c i f i c a t i o n  i n  t h e  most d e t a i l e d  l e v e l  o f  p h o n e t i c  r e p r e s e n t a t i o n  
is i n  t e rms  of  a  many-valued, pe rhaps  c o n t i n u o u s  s c a l e ) .  Le t  us  assume t h a t  
such a  s c a l e  f o r  t h i s  f e a t u r e  r u n s  from 0  (which would c o r r e s p o n d  t o  t h e  
c l a s s i f i c a t o r y  v a l u e  [ -  l a r y n g e a l ] )  t o ,  s a y ,  1 0 .  L e t  u s  a r b i t r a r i l y  l o c a t e  
the f i r s t  and second  vowels  of ? a h p o k l a b  a t  t h e  p h o n e t i c  v a l u e  of  [ 4  l a r y n g e a l ] ,  
and t h e  t h i r d  vowel a t  [ 8  l a r y n g e a l ] .  We c o u l d  t h e n  d e s c r i b e  t h e  f a c t s  unde r  
c o n s i d e r a t i o n  by t h e  f o l l o w i n g  sequence  o f  p h o n e t i c  i n t e r p r e t a t i o n  r u l e s :  
4.1712 
+ s y l l  
a. C ] + [x+4 l a r y n g e a l ]  I [+ g l o t  c l l  x l a r y n g e a l  
+ s y l l  
b .  G laryngeaJ [ x + 4  l a r y n g e a l ]  / - [+ g l o t  C ~ I  
(where x is a v a r i a b l e  r a n g i n g  o v e r  numer ic  v a l u e s  
used i n  much t h e  same way a s  t h e  v a r i a b l e  5, which  
r a n g e s  o v e r  t h e  c l a s s i f i c a t o r y  v a l u e s  + and - .) 
I t  is  n o t  p o s s i b l e  t o  d e t e r m i n e  a c o r r e c t  o r d e r i n g  f o r  t h e s e  two r u l e s ,  b u t  
i t  i s  n e c e s s a r y  f o r  them t o  a p p l y  c o n j u n c t i v e l y  ii t h e y  a r e  t o  b e  u sed  t o  
p r e d i c t  t h e  v a l u e  of  [ 8  l a r y n g e a l ]  f o r  t h e  f i n a l  vowel of  7ahpak1ab.  
T h e  p a i r  o f  r u l e s  i n  4.17 a r e  o b v i o u s l y  s u s c e p t i b l e  o f  a b b r e v i a t i o n  
by  t h e  ne ighborhood c o n v e n t i o n ,  g i v i n g  4 .18:  
It  s h o u l d  b e  o b v i o u s  t h a t  t h i s  c a s e  is o f  t h e  form d i s c u s s e d  above ,  w i t h  a 
r e p r e s e n t a t i v e  v a l u e  f o r  - st b e i n g  t h e  same vowel with t h e  v a l u e  [ 4  l a r y n g e a l ] ,  
and t h e  c o r r e s p o n d e n t  of &, c, b e i n g  t h e  same vowel w i t h  t h e  f e a t u r e  
[ 8  l a r y n g e a l ] .  S i n c e  t h e  r e f 1 . e ~  of 5 u n d e r  two p o s s i b l e  a p p l i c a t i o t ~ s  o f  R 
( t h a t  i s ,  t h e  v a l u e  of  a vowel between two g l o t t a l i z e d  segmen t s )  is 2, n o t  
-+3, , ,  - 7- I I .-s X 
- - ---77.. - -.---- 
 
- "  
" , - ~ - . 4 & - ~  Y 
*--" ---% ---*- 
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, ' ,we must conc lude  t h a t  t h i s  c o n s t i t u t e s  ev idence  f o r  t h e  c o n j u n c t i v e  
- 
expansion of 4 .18 .  
S i m i l a r  examples  can  b e  found i n  many languages  f o r  t h e  f e a t u r e  
[ *  n a s a l ] ,  e t c .  N o t i c e  t h a t  t h i s  k ind  of  c a s e  cou ld  n e v e r  p r o v i d e  con- 
c l u s i v e  ev idence  t h a t  ne ighborhood expans ions  a r e  d i s j u n c t i v e ,  f o r  i n  such  
a  c a s e  ( i . e . ,  where  t h e  numer i c  v a l u e  of t h e  f e a t u r e  i n  q u e s t i o n  is t h e  
s x ~ e  whether  t h e  segment  i s  a d j a c e n t  t o  one o r  two of t h e  segments  i n  
q u e s t i o n )  t h e  f a c t s  c o u l d  b e  a n a l y z e d  a s  was s u g g e s t e d  a t  t h e  b e g i n n i n g  
of t h i s  d i s c u s s i o n ;  t h a t  i s ,  by a s i n g l e  r u l e  a s s i g n i n g  a  c l a s s i f i c a t o r y  
f e a t u r e ,  whose numer i c  i n t e r p r e t a t i o n  comes l a t e r  and is c o n s t a n t .  S i n c e  
t he  same c l a s s i f i c a t o r y  v a l u e  would be  i n t r o d u c e d  by b o t h  r u l e s  o f  t h e  
schema, t h e  numer i c  i d e n t i t y  would be  e x p l a i n e d  w i t h o u t  i n v o k i n g  a  p r i n c i p l e  
of d i s j u n c t i v e  o r d e r i n g .  13 
Another  example o f  a n  a p p a r e n t  c r i t e r i a 1  c a s e  comes from Old I r i s h  
( c f .  Thurneysen ,  1961) .  The c a s e  i n  p o i n t  concerns  t h e  t r e a t m e n t  o f  un- 
s t r e s s e d  vowels i n  c l o s e d  s y l l a b l e s .  Consonants  i n  Old I r i s h  can  a p p a r e n t l y  
be  of t h r e e  t y p e s :  ' n e u t r a l ' ,  ' i - q u a l i t y ' ,  and ' u - q u a l i t y ' .  Le t  u s  assume 
t h a t  t h e s e  l a t t e r  two k i n d s  have  t h e  f e a t u r e s  [+ h i g h ]  and [ +  back ]  ( w i t h  
[+ back ]  c o r r e s p o n d i n g  t o  ' u - q u a l i t y '  and [ -  back ]  c o r r e s p o n d i n g  t o  ' i - q u a l i t y ' )  
i n  a d d i t i o n  t o  t h e i r  o t h e r  consonant  f e a t u r e s ,  w h i l e  ' n e u t r a l '  consonan t s  a r e  
[ -  h i g h ] .  The ' u - q u a l i t y '  consonan t s  would a l s o  be [+ round] .  D i s r e g a r d i n g  
t h e  e f f e c t s  of i - q u a l i t y  c o n s o n a n t s ,  we have t h e  f o l l o w i n g  vowels  i n  t h e  
f o l l o w i n g  p o s i t i o n s :  between two n e u t r a l  consonan t s ,  a; between a  n e u t r a l  
and a  u - q u a l i t y ,  2; between a u - q u a l i t y  and a  n e u t r a l ,  2; and between two 
u - q u a l i t y  c o n s o n a n t s ,  2. Or thograph ic  c i t a t i o n s  would b e  u n i l l u m i n a t i n g ,  
s i n c e  t h e  o r t h o g r a p h y  does  n o t  g e n e r a l l y  mark any d i s t i n c t i o n  of consonant  
q u a l i t y ,  b u t  a comple t e  d i s c u s s i o n  w i l l  be found i n  s e c t i o n  102 of Thurneysen  
(1961) 
I t  seems t h a t  t h i s  i s  what  i s  go ing  on h e r e :  u n s t r e s s e d  vowels  a r e  
b a s i c a l l y  2. Adjacen t  t o  a  u - q u a l i t y  c o n s o n a n t ,  t h e s e  vowels a r e  s u b j e c t  
t o  a  r a i s i n g  and b a c k i n g  e f f e c t .  Tha t  i s ,  becomes 2 a d j a c e n t  t o  a  u - q u a l i t y  
I consonant  on e i t h e r  s i d e ,  and - u between two of  them. S i n c e  t h e  p r o c e s s  of  
I r a i s i n g  - a  t o  2 i n v o l v e s  a  change  o f  t h e  f e a t u r e  [ *  l o w ] ,  w h i l e  t h e  change  I from - o t o  2 i n v o l v e s  a  change  of  t h e  f e a t u r e  [ *  h i g h ] ,  t h e r e  i s  no  very I good way t o  f o r m u l a t e  t h i s  r u l e  s o  a s  t o  e x p r e s s  t h e  u n i t y  of  t h e  c h a n g e s ;  
m e  p o s s i b l e  ( n o t  f u l l y  s a t i s f a c t o r y )  r u l e  would be :  
+ cons  
"I9 
s t r e s s  + [ " w ]  (+ high) % t h i g h ]  
+ b a c k  - + round  + round 
Rega rd l e s s  o f  t h e  f o r m u l a t i o n  o f  t h e  r u l e ,  i t  is  c l e a r  t h a t  i t  h a s  t h e  
c o r r e c t  f o r m a l  c h a r a c t e r :  2 i s  2; is 2, and is 2. S i n c e  t h e  r e f l e x  
of - s under  two a p p l i c a t i o n s  o f  R i s  g, t h e  r u l e s  a b b r e v i a t e d  by 4 .19  
( o r  w h a t e v e r  i s  s u b s t i t u t e d  f o r  i t )  must b e  a p p l i e d  c o n j u n c t i v e l y .  
We h a v e  s e e n  h e r e  t h a t  i n  t h e  c a s e s  i n  which i t  is  p o s s i b l e  t o  
I t e l l  f o r  s u r e  whetl ier  a  ne ighborhood  r u l e  s h o u l d  b e  expanded i n t o  con- I 
I j u n c t i v e l y  o r  d i s j u n c t i v e l y  o r d e r e d  s u b r u l e s ,  t h e r e  a r e  c a s e s  s u p p o r t i n g  
bo th  h y p o t h e s e s .  Of t h e  c a s e s  d i s c u s s e d  above ,  two were  d i s j u n c t i v e  ( t h e  
Fa roese  and Old Bre ton  c a s e s )  w h i l e  two were  c o n j u n c t i v e  ( t h e  C h o n t a l  and 
t h e  Old I r i s h  c a s e s ) .  The r e s t  were  c a p a b l e  of  b e i n g  t r e a t e d  i n  e i t h e r  way. 
i S i n c e  b o t h  s o r c s  o f  c a s e s  were  w e l l  e s t a b l i s h e d ,  i t  a p p e a r s  t h a t  i t  i s  s i m p l y  
n o t  p o s s i b l e  t o  a r r i v e  a t  a u n i v e r s a l l y  v a l i d  g e n e r a l i z a t i o n  abou t  t h e  manner 
of  o r g a n i z a t i o n  of  such  schema ta .  T h i s  does  n o t ,  of c o u r s e ,  a f f e c t  t h e  
g e n e r a l i z a t i o n s  t h a t  r u l e s  a b b r e v i a b l e  by t h e  v a r i a b l e s  o r  p a r e n t h e s e s  
n o t a t i o n s  a r e  d i s j u n c t i v e l y  o r d e r e d ,  w h i l e  t l ~ o s c  a b l ~ r e v i a b l e  under  t h e  b r a c e s  
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nota t ion a r e  c o n j u n c t i v e l y  o r d e r e d .  I t  simply shows t h a t  t h e  p roper ty  of  
d i s j u n c t i v e  o r d e r i n g ,  w h i l e  always t r u e  of pa ren theses -abbrev iab le  s e t s  of 
r u l e s ,  i s  n o t  e q u i v a l e n t  t o  t h e  fo rmal  p r o p e r t y  of pa ren theses  a b b r e v i a b i l i t y .  
That i s ,  t h e r e  a r e  some s e t s  of r u l e s  t h a t  a r e  d i s j u n c t i v e l y  o r d e r e d ,  b u t  n o t  
parentheses  a b b r e v i a b l e ,  b u t  n o t  v i c e  v e r s a .  We have seen  t h a t  t h i s  r e s i d u a l  
d i s j u n c t i v e  o r d e r i n g  i s  n o t  e q u a t a b l e  w i t h  n e i g h b o r h o o d - a b b r e v i a b i l i t y  e i t h e r  
( s ince  some schemata of t h i s  s o r t  a r e  c o n j u n c t i v e )  , and u n l e s s  some o t h e r  
formal p r o p e r t y  can be  d i scovered  which e x a c t l y  c h a r a c t e r i z e s  the  s e t  of 
neighborhood r u l e s  t h a t  a r e  d i s j u n c t i v e ,  i t  w i l l  be necessa ry  t o  mark a t  
l e a s t  a l l  neighborhood schemata f o r  t h e p r o p e r t y  of d i s j u n c t i v e  ve r sus  con- 
junc t ive  o r d e r .  The hope o f  f i n d i n g  such  a  p r o p e r t y  seems v a n i s h i n g l y  s m a l l .  
In t h e  n e x t  s e c t i o n  of t h i s  c h a p t e r ,  we w i l l  s e e  t h a t  t h e r e  a r e  o t h e r  c a s e s  
t h a t  s u p p o r t  t h e  n o t i o n  t h a t  d i s j u n c t i v e  o r d e r i n g  i s  a  p r o p e r t y  of t h e  
r e l a t i o n  between r u l e s  which i s  no t  comple te ly  r e d u c i b l e  t o  any o t h e r  
formal r e l a t i o n s h i p  between them, though of c o u r s e  t h e r e  a r e  s t i l l  g e n e r a l -  
i z a t i o n s  t o  b e  made, such a s  t h o s e  made about t h e  d e v i c e s  of b r a c e s ,  v a r i a b l e s ,  
and p a r e n t h e s e s .  The f a c t  t h a t  t h e s e  g e n e r a l i z a t i o n s  do n o t  exhaust  t h e  range 
of p o s s i b i l i t i e s  does n o t  make them any l e s s  impor tan t .  
IV.5 D i s j u n c t i v e  o r d e r  and t h e  s t a t u s  of n o t a t i o n s .  As has  been no ted  i n  
the  s e c t i o n s  above,  t h e  use  of n o t a t i o n a l  convent ions  i n  l i n g u i s t i c  t h e o r y  
i s  not  mot iva ted  by any a e s t h e t i c  concern ,  a  d e s i r e  t o  conserve  p r i n t e r ' s  
ink  i n  p r e s e n t a t i o n ,  o r  some a p r i o r i  s e n s e  of s i m p l i c i t y .  I t  would, of  
course ,  be  p o s s i b l e  t o  c o n s t r u c t  any number of s t r a n g e  and ad hoc d e v i c e s  
f o r  t h e  fo rmula t ion  o f  p a r t i c u l a r  p r o c e s s e s  which conformed t o  any o r  a l l  
of t h e s e  p r i n c i p l e s ,  and perhaps  were even usab le  i n  a  wide v a r i e t y  of languages .  
An e x p l i c i t  theory  of l i n g u i s t i c  s t r u c t u r e  uses  n o t a t i o n a l  convent ions  t o  make 
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enlp i r ica l  h y p o t h e s e s  a b o u t  what s o r t s  o f  r e l a t e d n e s s  among r u l e s  c o n s t i t u t e  
genuine g e n e r a l i z a t i o n s ,  c o r r e s p o n d i n g  t o  l i n g u i s t i c  r e a l i t i e s ,  and what 
s o r t s  of r e l a t i o n s  a r e  s imp ly  f o r t u i t o u s  fo rma l  s i m i l a r i t i e s .  They make 
p o t e n t i a l l y  t e s t a b l e  c l a i m s  abou t  what  s o r t s  of  r e l a t i o n s  be tween r u l e s  
i m p l y  t h a t  t h e  r u l e s  s o  r e l a t e d  a r e  i n  a  s e n s e  p a r t s  of t h e  same p r o c e s s ;  
as  such ,  e v i d e n c e  b e a r i n g  on t h i s  l a t t e r  i s s u e  can  b e  e v i d e n c e  t h a t  t h e  
n o t a t i o n a l  c o n v e n t i o n s  c a p t u r e  i m p o r t a n t  a s p e c t s  of  l anguage .  The n o t a t i o n a l  
convent ions  a r e  an a s p e c t  o f  t h e  e v a l u a t i o n  p r o c e d u r e  t h a t  e x p r e s s e s  t h e  
degree  of n a t u r a l n e s s  of a  s e t  o f  r u l e s ;  t h e r e f o r e ,  t h e  q u e s t i o n s  of what  
r u l e s  a r e  r e l a t e d  i n  what  ways,  what  sets of  r u l e s  a r e  n a t u r a l ,  and what 
k inds  of r e l a t i o n s h i p  o b t a i n  among r e l a t e d  r u l e s  a r e  a l l  a s p e c t s  of  t h e  
same q u e s t i o n .  
To d a t e ,  a l l  o f  t h e  n o t a t i o n a l  d e v i c e s  t h a t  have  been  proposed  i n  
g e n e r a t i v e  p h o n o l o g i c a l  t h e o r y  h a v e  o p e r a t e d  on t h e  s t r i c t l y  fo rma l  s t r u c t u r e  
of  t h e  r u l e s  i n v o l v e d .  T h i s  i s ,  i n d e e d ,  i m p l i c i t  i n  t h e  v e r y  n o t i o n  o f  
n o t a t i o n a l  c o n v e n t i o n ,  as  a p a r t  of t h e  e v a l u a t i o n  f u n c t i o n .  It is  a l s o  
r e l a t e d  t o  t h e  a s sumpt ion  t h a t  t h e  complex i ty  of r u l e s  can  b e  made t o  
r e f l e c t  d i r e c t l y  t h e i r  n a t u r a l n e s s ,  b y ,  f o r  i n s t a n c e ,  c o u n t i n g  t h e  f e a t u r e s  
r e q u i r e d  f o r  t h e i r  f o r m u l a t i o n  under  some p a r t i c u l a r  c o l l a p s i n g  o p e r a t i o n ,  
The adequacy of  t h i s  app roach  t o  t h e  n a t u r a l n e s s  o f  i n d i v i d u a l  r u l e s  w i l l  
form p a r t  of t h e  s u b j e c t  of c h a p t e r  V I ;  o u r  aim h e r e  i s  t o  ment ion  t h e  
ev idence  t h a t  can  b e  b rough t  t o  b e a r  on t h e  i s s u e  of t h e  r e a l i t y  of t h e  
n o t a t i o n a l  c o n v e n t i o n s  t h e m s e l v e s .  
I t  i s  i m p o r t a n t  t o  s e p a r a t e  t h e  r o l e  which t h e  s o r t  o f  fo rma l  r e l a t i o n -  
s h i p  between r u l e s  a  n o t a t i o n a l  conven t ion  c a p t u r e s  p l a y s  i n  t h e  e v a l u a t i u n  
of grammars from t h a t  which i t  p l a y s  i n  d e t e r m i n i n g  a s p e c t s  of  t h e  o p e r a t i o n  
of t h e  grammar, s u c h  as t h e  p r e d i c t i o n  of  o r d e r i n g  r e l a t i o n s l l i p s .  We have 
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seen  above t h a t  i t  i s  p o s s i b l e  t o  m a i n t a i n  t h a t  i f  two r u l e s  a r e  f o r m a l l y  
r e l a t e d  by e i t h e r  t h e  p a r e n t h e s e s  o r  v a r i a b l e s  n o t a t i o n ,  t h e y  a r e  a p p l i e d  
d i s j u n c t i v e l y ;  however, t h e s e  n o t a t i o n s  have  d i f f e r e n t  consequences  f o r  t h e  
e v a l u a t i o n  of grammars. The b r a c e s  n o t a t i o n ,  which h a s  an e v a l u a t o r y  
f u n c t i o n  s i m i l a r  t o  t h a t  of t h e  p a r e n t h e s e s  n o t a t i o n ,  i m p l i e s  t h a t  t h e  r u l e s  
s o  r e l a t e d  a r e  c o n j u n c t i v e l y  a p p l i e d .  The neighborhood n o t a t i o n ,  on t h e  o t h e r  
tland, w h i l e  p l a y i n g  a  r o l e  i n  e v a l u a t i o n  somewhat s i m i l a r  t o  t h a t  of  t h e  
v a r i a b l e  n o t a t i o n ,  seems t o  l e a v e  unde te rmined  t h e  i s s u e  of c o n j u n c t i v e  v e r s u s  
d i s j u n c t i v e  a p p l i c a t i o n ,  which seems t o  b e  a n  ad h o c  p r o p e r t y  o f  each  s u c h  s e t  
of r u l e s .  From t h i s ,  we s e e  t h a t  c e r t a i n  o rde r -de t e rmin ing  f u n c t i o n s  may b e  
performed by more t h a n  one  n o t a t i o n ,  w h i l e  c e r t a i n  n o t a t i o n s  may admi t  of 
more t h a n  one  t y p e  o f  o r d e r i n g .  T h i s  e s t a b l i s h e s  t h e  independence  o f  t h e  
two a s p e c t s  of  a n o t a t i o n a l  f u n c t i o n .  
So f a r  w e  have  s a i d  l i t t l e  a b o u t  w h e t h e r  r u l e s  b e a r i n g  no  p a r t i c u l a r  
fo rma l  s i m i l a r i t y  t o  one  a n o t h e r  a r e  c o n j u n c t i v e l y  o r  d i s j u n c t i v e l y  o r d e r e d ,  
and i t  h a s  been  assumed t h a t  t h e y  a r e  c o n j u n c t i v e .  T h e r e  e x i s t s ,  however,  
some e v i d e n c e  t h a t  t h i s  i s  n o t  always t h e  c a s e .  I t  is t o  such  an example 
t h a t  we t u r n  now. I n  Middle  E n g l i s h ,  as i n  Plodern E n g l i s h ,  t h e r e  was a  r u l e  
which s h o r t e n e d  t h e  ( s t r e s s e d )  f i r s t  vowel  o f  a t r i s y l l a b i c  word. l 4  For  
example,  a b i s y l l a b i c  word l i k e  s o r i  [ s ~ : r i ]  which has  a  l ong  vowel  i n  t h e  
f i r s t  s y l l a b l e  (from Old E n g l i s h  s z r i g ) ,  has a t r i s y l l a b i c  p l u r a l  form s o r i e  
[ s ~ r i a ]  w i t h  a  s h o r t e n e d  vowel i n  t h e  f i r s t  s y l l a b l e .  T h i s  r u l e  can be 
w r i t t e n :  
5 .1  ( T r i - s y l l a b i c  s h o r t e n i n g )  
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b o t h e r  r u l e  i n  ME r e s u l t e d  i n  l e n g t h e n e d  vowels  i n  ( s t r e s s e d )  open  s y l l a b l e s .  
~ h u s  OE forms l i k e  bacan ,  - h a r a , e t c . ,  w i t h  s h o r t  vowels  i n  t h e i r  i n i t i a l  
s y l l a b l e s  became ME baken ,  h a r e ,  e t c . ,  w i t h  l o n g  vowels  by v i r t u e  of  t h e  
f a c t  t h a t  t h e s e  i n i t i a l  vowels  a r e  f o l l o w e d  by n o  consonan t  i n  t h e  same 
s y l l a b l e .  One might  write t h e  r u l e  5 . 2  t o  e x p l a i n  t h i s :  
5 . 2  :);::sJ -3 [+ l ong1  1 - C v 
This  is  n o t  t h e  whole  s t o r y  of  t h e  open s y l l a b l e  t e n s i n g  r u l e ,  however. 
O r i g i n a l l y  i n  n o r t h e r n  E n g l i s h  d i a l e c t s  and t h e n  l a t e r  g e n e r a l l y ,  t h i s  
t e n s i n g  p r o c e s s  is accompanied by a s h i f t  of q u a l i t y .  The vowels  2, - o  
when l eng thened  a r e  lowered  t o  2, 3, and t h e  vowels  - i ,  2 a r e  l owered  t o  
, . T h i s  r e s u l t s  i n  e a r l y  ME a l t e r n a t i o n s  l i k e  y& 'week, s g . '  : wekes 
' i d . ,  p l . ' ;  sun ' s o n ,  s g . '  : sEnes  ' i d . ,  p l . ' .  I n  l i g h t  of  t h e s e  f a c t s ,  
r u l e  5 . 2  must b e  r e v i s e d  t o  i n c l u d e  t h i s  q u a l i t y  s h i f t ,  f o r  i t  i s  n o t  
a s s o c i a t e d  w i t h  any vowels  b u t  t h o s e  l e n g t h e n e d  by t h e  open s y l l a b l e  t e n s i n g  
5 .3  L&, [ ] , Cv 
+ 109 
How a r e  r u l e s  5 . 1  and 5 . 3  t o  b e  o r d e r e d  w i t h  r e s p e c t  t o  one  a n o t h e r ?  To 
de t e rmine  t h i s ,  w e  must f i n d  forms t o  which  b o t h  r u l e  5 . 1  and r u l e  5 . 3  c o u l d  
p o t e n t i a l l y  a p p l y .  Cons ide r  t h e  forms i n  5 .4 :  
5 . 4  a .  e v e 1  ' e v i l ' ;  i v e l e s  ' i d . ,  g e n i t i v e '  ( c f .  OE y f e l ,  i f e l )  
b .  s e k e r  ' s e c u r e ' ;  s i k e r l i  ' i d . ,  a d v e r b '  ( c f .  OE s i c o r )  
c .  sorrier ' summer ' ;  surneres ' i d . ,  p l u r a l '  ( c f .  OE sumor)  
Observe t h a t  a l t h o u g h  t h e  vowels  i n  t h e  i n i t i a l  s y l l a b l e  of  t h e  t r i s y l l a b i c  
forms a r e  a l s o  i n  open s y l l a b l e s ,  t h e y  do  no? shor .~ t h e  l o n g  vowels  c h a r a c t e r -  
i s t i c  of t h e  o p e r a t i o n  of r u l e  5 .3 .  T h i s  a r g u e s  t h a t  r u l e  5 . 3  c a n n o t  b e  
- rx -r 
--\ s 
.L41 
al lowed t o  f o l l c w  r u l e  5 . 1  ( a t  l e a s t ) ,  f o r  i f  i t  d i d  t h e r e  would b e  no r e a s o n  
f o r  t h e  s h o r t  vowels  i n  t h e  i n i t i a l s  of t h e  t r i s y l l a b i c  forms.  Observe i n  
a d d i t i o n  t h a t  i t  i s  n o t  p o s s i b l e  s i m p l y  t o  a p p l y  t h e  r u l e s  i n  t h e  s equence  
5 . 3  - 5 . 1 ;  a l t h o u g h  t h i s  would y i e l d  t h e  c o r r e c t  v a l u e s  f o r  t h e  f e a t u r e  [ *  l o n g ]  
i n  t h e  examples 5 . 4 ,  t h e  d e r i v e d  vowel q u a l i t y  would b e  i n c o r r e c t .  Sample 
d e r i v a t i o n s  of t h e  t r i s y l l a b i c  forms i n  5 . 4  are g i v e n  i n  5 .5  under  e a c h  o f  
t h e  p o s s i b l e  o r d e r i n g  a s sumpt ions  : 
5.5 i v e l e s  s i k e r l i  surneres 
u n d e r l y i n g :  / i v e l + e s /  / s i k e r + l i /  /s umer-tesl 
5.1 / i v e l + e s /  / s i k e r + l i /  /sumer+es/ 
5 . 3  /Eve l+es /  / s G k e r + l i /  /sgmer+es / 
5.3 /Eve l+es /  / s Z k e r + l i /  /sEmer+es/ 
5 .1  / e v e l + e s /  / s e k e r + l i /  /somer+es / 
o u t p u t :  * [ E v e l e s ]  * [ e v e l e s ]  * [ s e k e r l i ]  * [ s e k e r l i ]  * [someres]  *[someres]  
A l l  o f  t h e s e  o u t p u t s  a r e  i n c o r r e c t .  T h e r e  would t h u s  appea r  t o  b e  no 
p o s s i b l e  o r d e r  i n  wh ich  t h e  r u l e s  5 . 1  and 5 . 3  can  a p p l y .  Observe t h a t  i t  
would n o t  b e  p o s s i b l e  t o  mark t h e s e  r o o t s  as ' e x c e p t i o n a l 1  w i t h  r e s p e c t  t o  
5 . 3  (whose q u a l i t y  change  is  t h e  p r i n c i p a l  o f f e n s e  of t h e  i n c o r r e c t  o u t p u t s  
on 5 . 5 ) ,  s i n c e  t h e  r u l e  must  a p p l y  i n  t h e  d e r i v a t i o n  of  b i s y l l a b i c  forms o f  
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t h e  same words -- e . g . ,  e v e l ,  s E k e r ,  sEmer. I n  f a c t ,  t h e  c l a s s  of  e x c e p t i o n s  
would be  e x a c t l y  ' forms t o  which 5 . 1  a l s o  a p p l i e s . '  S u r e l y  t h e r e  would b e  a 
g e n e r a l i z a t i o n  g o i n g  begg ing  h e r e .  A n o t a t i o n a l  v a r i a n t  of t h i s  s o l u t i o n  
(w i th  e x c e p t i o n  f e a t u r e s )  would i n v o l v e  a r e f o r m u l a t i o n  of 5 . 1  s o  t h a t  i t  
a l s o  i n t r o d u c e s  t h e  e x c e p t i o n  f e a t u r e  [ -  Rule  5 .31 .  Both o f  t h e s e  s o l u t i o n s  
a r e  s imp ly  o t h e r  ways o f  s a y i n g  t h a t  t h e  r u l e s  5 . 1  and 5 . 3  app ly  d i s j u n c t i v e l y .  
We t h u s  a p p a r e n t l y  have  a c a s e  of  two r u l e s  which a r e  n o t  a b b r e v i a b l e  by any 
, 
of the  n o t a t i o n s  which we have S ~ O W I I  t o  invo lve  d i s j u n c t i v e  o r d e r i n g  (paren- 
t h e s e s ,  v a r i a b l e s  o r  neighborhood schemata) ,  b u t  which a r e  n e v e r t h e l e s s  d i s -  
j u n c t i v e l y  ordered.  
I f  we accept  t h i s  conc lus ion ,  i t  would seem t o  fo l low t h a t  t h e  p roper ty  
of d i s j u n c t i v e n e s s  must be  s t a t e d  ad hoc f o r  every  p a i r  of r u l e s  i n  t h e  
grammar, a t  l e a s t  u n l e s s  i t  can b e  p r e d i c t e d  from a  n o t a t i o n a l  s i m i l a r i t y .  
But t h i s  is s u r e l y  t h e  wrong c o n c l u s i o n ;  among t h e  thousands  of r u l e s  t h a t  
have been proposed f o r  t h e  many languages t h a t  have been examined i n  t h e  
course of t h e  development of g e n e r a t i v e  phonology, no o t h e r  p a i r  has  e v e r  
been p resen ted  a s  an example o f  d i s j u n c t i v e  o r d e r i n g  u n l e s s  a  n o t a t i o n a l  
s i m i l a r i t y  ob ta ined .  From t h i s  w e  would s u r e l y  l i k e  t o  conclude t h a t  r u l e s  
t h a t  a r e  u n r e l a t e d  a r e  c o n j u n c t i v e .  
An a l t e r n a t i v e  t o  s t a t i n g  d i s j u n c t i v e n e s s  ad h o c  f o r  every  p a i r  of 
r u l e s  i n  every  language would b e  ex tend ing  t h e  p r i n c i p l e  of one of  t h e  
n o t a t i o n a l  convent ions  t o  i n c l u d e  t h e  c a s e  j u s t  d i s c u s s e d .  We can n o t e  t h a t  
i t  is  not  a l t o g e t h e r  unreasonab le  t o  do s o ;  t h e  environments of r u l e s  5 .1  
and 5.3 a r e  r e l a t e d  by t h e  p a r e n t h e s e s  n o t a t i o n ,  s i n c e  one is a  s u b s t r i n g  of  
t h e  o t h e r :  
5 . 6  .. . / CV ( CoV) 
Furthermore,  t h e  r u l e  co r respond ing  t o  t h e  l o n g e r  of  t h e  two environments 
t akes  precedence,  as is a s s e r t e d  t o  be  u n i v e r s a l l y  t h e  c a s e  w i t h  p a r e n t h e t i c  
schemata. Note a l s o  t h a t  w h i l e  t h e  s t r u c t u r a l  changes of t h e  two r u l e s  a r e  
n o t  i d e n t i c a l ,  a s  they  would have t o  be  t o  permit  t h e  p a r e n t h e s e s  n o t a t i o n  
p e r  s e  t o  b e  used,  they have a  very d e f i n i t e  f u n c t i o n a l  r e l a t i o n :  both  
p r i m a r i l y  s e r v e  t o  s p e c i f y  t h e  va lue  of t h e  f e a t u r e  [ *  long] .  We a r e  
c o n f r o r ~ t e d  w i t h  t h e  f o l l o w i n g  s i t u a t i o n :  two r u l e s  s p e c i f y i n g  t h e  v a l u e  
of t h e  same f e a t u r e ,  app ly ing  i n  environmsnts such t h a t  t!le cases  s a t i s f y i n g  
"I--- r . , ,
v 
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one a n a l y s i s  a r e  a  s u b s e t  of t h e  c a s e s  s a t i s f y i n g  the  o t h e r ,  and app ly ing  
d i s j u n c t i v e l y  wi th  t h e  longer  environment t a k i n g  precedence.  This  is t h e  
same r e l a t i o n s h i p  between r u l e s  t h a t  i s  cap tu red  by t h e  d e v i c e  of  t h e  paren- 
theses  n o t a t i o n ,  but  wi thou t  t h e  r e q u i r e d  formal  s i m i l a r i t y  of o p e r a t i o n s .  
I t  would n o t  seem unreasonable ,  t h e n ,  t o  ex tend  t h e  f u n c t i o n  of t h i s  n o t a t i o n  
t o  i n c l u d e  c a s e s  such a s  t h a t  d i s c u s s e d  h e r e ,  much a s  i t  i s  necessa ry  t o  
extend t h e  f u n c t i o n  of t h e  b r a c e s  n o t a t i o n  t o  cover c a s e s  such a s  t h e  s u b r u l e s  
of the  F i n n i s h  g r a d a t i o n  r u l e  d i s c u s s e d  i n  s e c t i o n  I V . 1  above.15 It might be  
observed t h a t  t h i s  extended p r i n c i p l e  of  d i s j u n c t i v e  o r d e r  i s  q u i t e  similar 
t o  t h a t  employed by P a n i n i  ( c f .  S t a a l ,  1968) ,  which a l s o  does n o t  r e q u i r e  
formal i d e n t i t y  of o p e r a t i o n ,  b u t  on ly  t h a t  t h e  c a s e s  t o  which t h e  one r u l e  
a p p l i e s  b e  a s u b s e t  of t h e  c l a s s  of c a s e s  t o  which t h e  o t h e r  a p p l i e s .  S i n c e  
the  s t r u c t u r a l  d e s c r i p t i o n  of a  r u l e  i s  r e a l l y  a s p e c i f i c a t i o n  of an equiva-  
lence  c l a s s  of forms i n  t h e  language,  if one SD is a  s u b s t r i n g  o f  a n o t h e r ,  
the c l a s s  of  forms corresponding t o  t h e  l o n g e r  is a s u b s e t  of t h e  c l a s s  of 
forms corresponding t o  t h e  s h o r t e r .  Thus ,  t h e  p r i n c i p l e  of  d i s j u n c t i v e  
o r d e r i n g  i s  e s s e n t i a l l y  P a n i n i t s  p r i n c i p l e  of t h e  precedence of t h e  more 
s p e c i f i c  r u l e .  
The f a c t  t h a t  t h e  r e l a t i o n  of d i s j u n c t i v e  expansion is  c o n s i s t e n t l y  
c o r r e l a t e d  w i t h  t h e  r e l a t i o n  of (extended)  p a r e n t h e s e s  n o t a t i o n  i s  d e f i n i t e  
evidence t h a t  t h i s  l a t t e r  c a p t u r e s  an e m p i r i c a l l y  r e a l  a s p e c t  of l i n g u i s t i c  
s t r u c t u r e .  Although we have i n d i c a t e d  f o r  bo th  t h e  b r a c e s  n o t a t i o n  ( i n  
s e c t i o n  I V .  1 )  and t h e  p a r e n t h e s e s  n o t a t i o n  (above) t h a t  t h e  l i n g u i s t i c  
p r i n c i p l e s  they r e p r e s e n t  a r e  n o t  e x a c t l y  s t a t ~ b l e  i n  formal t e rms ,  t h e  
f a c t  t h a t  we can o b t a i n  ev idence  about t h e  k inds  of e x t e n s i o n  t h a t  must be  
made t o  make them f u l l y  d e s c r i p t i v e  of t h e  f a c t s ,  and t h a t  t h e s e  e x t e n s i o n s  
appear f a i r l y  n a t u r a l ,  is  an i n d i c a t i o n  t h a t  they  c o n s t i t u t e  c l o s e  approximat ions  
I 
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to r e a l  and i m p o r t a n t  a s p e c t s  of t h e  o p e r a t i o n  of  human l anguages .  
Another  s o r t  of e v i d e n c e  f o r  t h e  r e a l i t y  o f  t h e  n o t a t i o n a l  c o n v e n t i o n s  
was p r e s e n t e d  i n  s e c t i o n  11.2 above.  The re  i t  was n o t e d  t h a t  t h e  a c t u a l  
c l a s s  of forms t o  e x p l a i n  which s p e a k e r s  o f  I c e l a n d i c  are r e q u i r e d  t o  c o n s t r u c t  
an umlaut r u l e  i s  such  t h a t  e i t h e r  a  f o r m u l a t i o n  w i t h  p a r e n t h e s e s  o r  an i n -  
f i n i t e  schema would b e  p o s s i b l e .  These d i f f e r ,  however,  i n  t h a t  t h e  paren- 
t heses  schema would have  t o  apply  c o n j u n c t i v e l y  r a t h e r  t h a n  d i s j u n c t i v e l y  , 
~ 
as  we have  s e e n  t o  b e  t h e  c a s e  w i t h  o t h e r  d i s j u n c t i v e  schemata ,  i f  t h e  
c o r r e c t  r e s u l t s  a r c  t o  b e  o b t a i n e d .  S i n c e  t h e  two f o r m u l a t i o n s  make 
d i f f e r e n t  p r e d i c t i o n s  abou t  t h e  t r e a t m e n t  of  forms w i t h  more t h a n  two 
' umlau tab le '  2-vowels,  i t  is p o s s i b l e  t o  d e t e r m i n e  which  f o r m u l a t i o n  more 
n e a r l y  c o r r e s p o n d s  t o  t h e  s p e a k e r s '  i n t e r n a l  grammar. While a l a r g e  s c a l e  
s t u d y  of t h i s  t o p i c  h a s  n o t  been  a t t e m p t e d ,  i t  a p p e a r s  t h a t  s p e a k e r  i n t u i t i o n  
f a v o r s  t h e  i n f i n i t e  schema r e p r e s e n t a t i o n .  S i n c e  t h i s  p r e d i c t i o n  abou t  t h e  
t r e a t m e n t  of non-occurr ing  forms would b e  u n n e c e s s a r y  i f  t h e  p a r e n t h e s e s  
n o t a t i o n  d i d  n o t  r e q u i r e  d i s j u n c t i v e n e s s ,  t h e  r e s u l t  t h a t  t h e  f o r m u l a t i o n  
of t h e  r u l e  i n  t h e  s p e a k e r s '  grammars is t h e  one  a v o i d i n g  t h e  r equ i r emen t  
of d i s j u n c t i v e n e s s  (and t h e r e b y  making p r e d i c t i o n s  beyond t h e  r ange  o f  
e x p e r i e n c e  on which t h e  grammar i s  b a s e d )  i s  i t s e l f  s t r o n g  ev idence  f o r  t h e  
r e a l i t y  of  t h e  r e l a t i o n  between t h e  p a r e n t h e s e s  schema and d i s j u n c t i v e  
o r d e r i n g .  
S t i l l  a n o t h e r  c l a s s  of e v i d e n c e  b e a r i n g  on t h e  q u e s t i o n  o f  t h e  r e a l i t i e s  
c a p t u r e d  by n o t a t i o n a l  conven t ions  comes from t h e  f a c t s  conce rn ing  h i s t o r i c a l  
change p o i n t e d  o u t  by Kiparsky (1968b) .  He n o t e d  t h a t  r u l e s  which a n o t a t i o n a l  
convent ion  c o l l a p s e s  ought  t o  behave a s  some s o r t  o f  a  u n i t  i n  h i s t o r i c a l  
change; f o r  example,  new r u l e s  s h o u l d  b e  i n s e r t e d  i n t o  a  g r a m a r  i n  such  a  
way as  n o t  t o  b r e a k  up such  a u n i t ,  t h e  r u l e s  s h o u l d  p a r t i c i p a t e  a s  a  b l o c k  
i n  changes s u c h  as r e o r d e r i n g s ,  s i m p l i f i c a t i o n s ,  e t c .  I f  s u c h  c o n d i t i o n s  
a re  always m a i n t a i n e d ,  i t  would b e  s t r o n g  e v i d e n c e  i n  c o n f i r m a t i o n  o f  t h e  
r e a l i t y  of t h e  n o t a t i o n a l  conven t ions .  
K i p a r s k y ' s  p r i n c i p a l  example of  t h i s  is as f o l l o w s :  i n  Old E n g l i s h ,  
vowels were l a x e d  under  ( a t  l e a s t )  t h e  f o l l o w i n g  two c o n d i t i o n s :  b e f o r e  a 
c l u s t e r  of t h r e e  o r  more consonan t s ;  and b e f o r e  two consonan t s  fo l lowed  by 
two more s y l l a b l e s .  These  c o n d i t i o n s  can b e  f o r m u l a t e d  as t h e  two env i ron -  
ments f o r  t h e  l a x i n g  r u l e  i n  5 . 7  below: 
5 . 7  a. V [ - l o n g ]  1 - CCC 
b .  V [ - l o n g 1  I - CCVCoV 
These o b v i o u s l y  c o l l a p s e  t o  t h e  s i n g l e  schema: 
I n  Middle E n g l i s h ,  5 .7a  i s  s i m p l i f i e d  t o  app ly  beEore  any two consonan t s ,  
and 5.7b t o  a p p l y  b e f o r e  one consonant  fo l lowed  by two s y l l a b l e s .  These 
r e s u l t  i n  5 .9a  and 5 . 9 b ,  which a g a i n  c o l l a p s e ,  g i v i n g  t h e  schema 5 . 9 ~ :  
5 . 9  a. V [- l o n g ]  1 - C C 
b.  V [ - l o n g 1  1 - CVC V 
0 
Obvious ly ,  t h e  change  h a s  n o t  s imply  a f f e c t e d  t h e  two s e p a r a t e  p a r t s  o f  5 . 7 ,  
b u t  r a t h e r  t h e  whole schema 5 . 8 ,  s i m p l i f y i n g  i t  t o  t h e  schema 5 . 9 ~ .  The 
occur rence  o f  s u c h  changes  i s  a d e m o n s t r a t i o n  o f  t h e  r e a l i t y  o f  such  
schemata a s  5.8 as  u n i t s  i n  h i s t o r i c a l  change.  
I t  s h o u l d  b s  p o i n t e d  o u t  t h a t  t h e r e  i s  a  problem w i t h  t h i s  example. 
In  Pliddle E n g l i s h ,  t h e r e  i s  a n o t h e r  r u l e  which rounds  a: 
5.10  
~~~~ 3 [ + r o u n d ]  
+long _I 
Now a t  l e a s t  i n  some d i a l e c t  a r e a s , 1 6  t h i s  r u l e  a p p l i e d  b e f o r e  r u l e  5.9b 
above; t h u s ,  from OE h Z l i i d a ~ i ,  we g e t  f i r s t  h i i l i d a y ,  and then  h o l i d a y .  
Rule 5 . 9 a ,  however, seems always t o  h a v e  preceded 5 .10 ;  t h u s ,  t h e  g e n i t i v e  
of h a l i k ,  which i n v o l v e s  a  vowel syncope  r e s u l t i n g  i n  a  consonan t  c l u s t e r  
a f t e r  t h e  o r i g i n a l  l ong  vowel,  was h a l g s s .  Thus,  t h e  r u l e s  seem t o  h a v e  
a p p l i e d  i n  t h e  o r d e r  5 .9a  - 5.10  - 5.9b.  Such an o r d e r  would imply t h a t  
t he  sound change c o n s i s t i n g  i n  t h e  i n t r o d u c t i o n  of  r u l e  5.10 i n t o  t h e  
grammar invo lved  t h e  i n s e r t i o n  o f  a  r u l e  between two r u l e s  c o l l a p s e d  by  a 
s c h e m a t i c  n o t a t i o n .  T h i s  would seem t o  p r e v e n t  t h e i r  b e i n g  c o l l a p s e d  a f t e r  
t h i s  p o i n t ,  which would c o n s t i t u t e  c o u n t e r e v i d e n c e  t o  t h e  r e a l i t y  of t h i s  
dev ice .  
C o n s i d e r ,  however,  t h e  f a c t  t h a t  t h e  two r u l e s  5 .9a  and 5.9b n e v e r  
app ly  t o  t h e  sane form. Thus ,  on t h e  a s sumpt ions  abou t  o r d e r i n g  a d o p t e d  i n  
t h i s  work ( a s  o u t l i n e d  i n  c h a p t e r  I ) ,  t h e i r  o r d e r i n g  r e l a t i o n s h i p s  w i t h  r e s p e c t  
t o  o t h e r  r u l e s  a r e  comple t e ly  independen t  o f  one a n o t h e r .  S i n c e  t h e r e  i s  no  
I r equ i r emen t  t h a t  r u l e s  be a r r a n g e d  i n  a s i n g l e  l i n e a r l y  o r d e r e d  l i s t ,  and 
t h a t  o n l y  a d j a c e n t  r u l e s  on t h i s  l i s t  can  b e  c o l l a p s e d ,  t h e r e  i s  no  r e a s o n  
n o t  t o  c o l l a p s e  r u l e s  5 . 9 a  and 5 . 9 b  i n t o  t h e  s i n g l e  schema 5 . 9 c ,  d e s p i t e  t h e  
f a c t  t h a t  t hey  b e a r  d i f f e r e n t  o r d e r i n g  r e l a t i o n s  w i t h  r e s p e c t  t o  5.10. These  
I o r d e r i n g  a s sumpt ions ,  t h e n ,  combine w i t h  t h e  h i s t o r i c a l  e v i d e n c e  t o  s u p p o r t  
t h e  r e a l i t y  of t h e  b r a c e s  n o t a t i o n .  O t h e r  e v i d e n c e  f o r  t h e  r e a l i t y  
of t h e  b r a c e s  n o t a t i o n ,  on t h e  o t h e r  hand ,  s u p p o r t s  t h e  a s sumpt ions  a b o u t  
o r d e r i n g  made i n  t h i s  work,  f o r  t h e y  make i t  p o s s i b l e  t o  a v o i d  a p o t e n t i a l  
i counter -argument  t o  t h e  r e a l i t y  o f  t h i s  p r i n c i p l e .  The i s s u e  o f  t h e  e m p i r i c a l  
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suppor t  for t h e  o r d e r i n g  a s sumpt ions  a d o p t e d  h e r e ,  however ,  w i l l  be  t h e  
s u b j e c t  of c h a p t e r  V. 
Notes 
The v a r i o u s  n o t a t i o n a l  d e v i c e s  used i n  fo rmula t ing  t h i s  r u l e  w i l l  
be  examined i n  d e t a i l  l a t e r ;  f o r  t h e  purposes  of t h i s  d i s c u s s i o n ,  i t  is  
s u f f i c i e n t  to  n o t e  t h a t  t h e  appearance of (j) i n  t h e s e  s u b r u l e s  a c t u a l l y  
r epresen t s  t h e  a b b r e v i a t i o n  of a p a i r  of d i s j u n c t i v e l y  ordered r u l e s .  The 
elements 2, g,  r, e t c . ,  r e p r e s e n t  v a r i a b l e s  r ang ing  over  t h e  v a l u e s  + and -, 
as w i l l  be exp la ined  below. See a l s o  n o t e  6 f o r  t h e  use of s t r#l .  
Note t h a t  i t  was p o s s i b l e  t o  e l i m i n a t e  t h e  f e a t u r e  [ -  s o n ]  from t h e  
segment i n  t h e  environment preceding t h e  dash i n  c o l l a p s i n g  t h i s  r u l e  b e c a u s e ,  
i f  t h e  p reced ing  segment were [+ s o n ] ,  t h e  segment r e p r e s e n t e d  by t h e  dash 
would have become [+ v o i ] .  This  segment i s  s p e c i f i e d  a s  [- v o i ] ,  however, 
which is s u f f i c i e n t  ( i n  l i g h t  of t h e  e f f e c t s  of s u b p a r t  - i) t o  e l i m i n a t e  
the  p o s s i b i l i t y  of t h e  preceding segments b e i n g  o t h e r  than  [ -  son] .  I n  
loan words,  however, whose grammar does n o t  i n c l u d e  s u b p a r t s  and E, 
t h i s  redundancy i s  n o t  p r e s e n t ,  and hence t h e  f e a t u r e  [ -  s o n ]  cannot be  
e l imina ted .  
Th i s  r e a l l y  r e p r e s e n t s  a  s e t  of 44  r u l e s ,  i f  t h e  f u l l  i m p l i c a t i o n s  
of t h e  p resence  of pa ren theses  and v a r i a b l e s  a r e  r e a l i z e d .  These complica- 
t i o n s  p lay  no p a r t i c u l a r  r o l e  h e r e ,  however, and can be  dis regarded .  
To say  a  v a r i a b l e  ' r anges  o v e r '  t h e  v a l u e s  + and - is t o  say  t h a t  
i t s  use  a b b r e v i a t e s  two e x p r e s s i o n s ,  i n  one of which + is  s u b s t i t u t e d  f o r  
t h e  v a r i a b l e ,  and i n  t h e  o t h e r  of which - is  s o  s u b s t i t u t e d .  The a l g e b r a  
of t h e s e  e lements  i s  a s  fo l lows:  --=+, +-. 
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The p o s i t i o n  of  t h e  d i s t i n c t  s u b s t r i n g s  i n  t h e  c o n t a i n i n g  s t r i n g  
i s  i r r e l e v a n t ,  o f  c o u r s e ;  t h e  b r a c e s  can p o t e n t i a l l y  o c c u r  i n  any  p a r t  o f  
t h e  r u l e .  
6 The i n i t i a l  s t ress  i s  p r i m a r y ,  and a l l  f o l l o w i n g  s t r e s s e s  a r e  
s e c o n d a r y ;  t h u s ,  i n  t h e  d i s c u s s i o n  i n  p a r t  1 above ,  t h e  u s e  of ' s t r# l l  means 
anywhere b u t  i n  t h e  f i r s t  s y l l a b l e .  
7 Only o c c u r r e n c e s  of  g l o t t a l  s t o p  t h a t  are p r e s e n t  i n  u n d e r l y i n g  
forms coun t  f o r  t h i s  p u r p o s e ;  t h u s ,  t h e r e  a r e  l a t e r  r u l e s  t h a t  i n s e r t  
g l o t t a l  s t o p s ,  b u t  t h e s e  a p p l y  a f t e r  t h e  stress r u l e ,  and  hence  t h e s e  s t o p s  
a r e  n o t  coun ted .  T h i s  comment a p p l i e s ,  e . g . ,  t o  t h e  f i n a l  g l o t t a l  s t o p  i n  
t h e  form xmbiqwiba?at i n  3.5 below. 
- 
T h i s  m u t a t i o n  h a s  been  t r a d i t i o n a l l y  c a l l e d  by v a r i o u s  names i n  t h e  
v a r i o u s  d a u g h t e r  l a n g u a g e s ,  s u c h  a s  ' s p i r a n t  m u t a t i o n ' ,  e t c . ,  a c c o r d i n g  t o  
t h e  modern r e f l e x e s  o f  t h e  r e s u l t s .  
For d e t a i l s ,  c f  . F l e u r i o t  (1964) , s e c t i o n s  39-48. 
lo T h i s  a l l o p h o n e  o c c u r s  i n  s y l l a b l e  f i n a l  p o s i t i o n .  
l1 Refe rence  t o  t h e  u s e  of  numer ic  v a l u e s  a s  f e a t u r e  c o e f f i c i e n t s  
w i l l  b e  found a t  v a r i o u s  p o i n t s  i n  SPE. 
The u s e  of t h e  f e a t u r e  names ' l a r y n g e a l '  and ' g l o t t a l  c l o s u r e '  
s h o u l d  n o t  b e  t a k e n  t o o  s e r i o u s l y  h e r e ;  r e c e n t  work by  L .  Maran ( u n p u b l i s h e d )  
has shown promise of i l l u m i n a t i n g  t h e  s t r u c t u r e  of t h e  f e a t u r e  sys tem f o r  
these  problems, bu t  t h e  s t r u c t u r e  of t h e  r u l e  h e r e  is independent  of  t h e  
p a r t i c u l a r  f e a t u r e s  chosen. 
l3 It h a s  been sugges ted  t h a t  low-level  r u l e s  such  a s  t h e  one j u s t  d i s -  
cussed should  n o t  be o f f e r e d  a s  ev idence  f o r  t h e  s t r u c t u r e  of  phono log ica l  
theory,  s i n c e  t h e  f a c t s  they  e x p r e s s  a r e  n o t o r i o u s l y  dependent on t h e  vag- 
a r i e s  of i n d i v i d u a l  p h o n e t i c i a n s .  P u b l i s h e d  d e s c r i p t i o n s ,  however, sornetinres 
i n d i c a t e  t h a t  t h e  p!ionetic f a c t s  concern ing  some low-level  f e a t u r e  a r e  
s i m i l a r  t o  t h o s e  d i s c u s s e d  i n  connec t ion  w i t h  [f l a r y n g e a l ]  i n  C h o n t a l ,  
and sometimes t h a t  only  one degree  of ( n o n - d i s t i n c t i v e )  l a r y n g e a l i z a t i o n ,  
n a s a l i t y ,  e t c . ,  i s  p r e s e n t .  As s u c h ,  i t  would seem t o  b e  a  l anguage  
p a r t i c u l a r  f a c t  t h a t  one language c o n t a i n s  a r u l e  l i k e  4.18, w h i l e  a n o t h e r  
c o n t a i n s  [+ s y l l ]  3 [+ l a r y n g e a l i z e d ]  % [+ g l o t  c l ]  . S i n c e  t h e s e  
language p a r t i c u l a r  f a c t s  a r e  presumably t o  b e  expressed  a s  r u l e s ,  t h e r e  is  
no reason  t o  exclude them from an e v i d e n t i a l  f u n c t i o n .  One cannot  b u t  d e p l o r e  
t h e  non-uniformity o f  p h o n e t i c  d e s c r i p t i o n  t h a t  r a i s e s  t h i s  inde te rminacy ,  
however. 
l4 For d e t a i l s ,  c f .  Wright (1928) and Moore (1951). 
l5 Of  course ,  some of  t h e  g e n e r a l i z a t i o n s  invo lved  i n  t h e  F i n n i s h  
g r a d a t i o n  r u l e  d i s c u s s e d  i n  s e c t i o n  1 were adequa te ly  hand led  by t h e  un- 
extended b r a c e s  n o t a t i o n  -- t h a t  i s  why t h e  example was b rough t  up t h e r e .  
This  r e f e r e n c e  i s  r a t h e r  t o  t h e  remarks a r  t h e  end of t h a t  s e c t i o n  concern ing  
t h e  r e l a t i o n  between ' s o f t e n i n g '  p r o c e s s e s ,  and t h e  d i s t i n c t i o n  between t h e s e  
and ' h a r d e n i n g '  p rocesses .  
l6 For  d e t a i l s ,  c f .  Brunner (1963) and t h e  r e f e r e n c e s  of  f n .  13. 
Chap te r  V - The P r i n c i p l e s  of  Rule O r d e r i n g  
V . l  I n t r o d u c t i o n .  I n  c h a p t e r  I ,  i t  was obse rved  t h a t  r u l e s  must b e  
app l i ed  i n  a t  l e a s t  a  p a r t i a l  o r d e r  i f  t h e  c o r r e c t  g e n e r a l i z a t i o n s  a b o u t  
phono log ica l  s t r u c t u r e  a r e  t o  be  s t a t e d  i n  a  u n i f i e d  way. We examined t h e r e  
a  s e t  of a s sumpt ions  abou t  t h e  o r d e r i n g  r e l a t i o n  t h a t  m u s t ,  t h e r e f o r e ,  b e  
de f ined  on p h o n o l o g i c a l  r u l e s ;  t h e s e  a s sumpt ions  were  d e s c r i b e d  a s  t h e  r e -  
quirement  o f  l i n e a r i z a b i l i t y .  They impose a  s e t  o f  c o n d i t i o n s  on t h e  r u l e s  
of t h e  phonology,  s u c h  t h a t  i f  t h e y  a r e  met i t  would b e  p o s s i b l e  t o  g i v e  a 
s i n g l e  l i n e a r  o r d e r  f o r  t h e  r u l e s ,  such  t h a t  a p p l y i n g  them i n  t h a t  o r d e r  would 
y i e l d  c o r r e c t  r e s u l t s  f o r  e v e r y  form. We s u g g e s t e d  t h a t  t h e  r e q u i r e m e n t  of 
l i n e a r i z a b i l i t y  might  b e  i n c o r r e c t ,  and proposed  an a l t e r n a t i v e  t h e o r y  o f  t h e  
p h o n o l o g i c a l  o r d e r i n g  r e l a t i o n ,  t o  which w e  gave  t h e  name l o c a l  o r d e r i n g .  
I n  c h a p t e r  I V ,  w e  have  examined some of  t h e  c h a r a c t e r i s t i c s  o f  t h e  
o r d e r i n g  r e l a t i o n ,  and have  d i s c o v e r e d  c l a s s e s  of c a s e s  f o r  which  a s t r ic t  
p r i n c i p l e  of  l i n e a r  o r d e r  is v i o l a t e d .  These  a r e  t h e  c a s e s  o f  d i s j u n c t i v e -  
l y  o r d e r e d  r u l e s ,  c a s e s  which a r e  more o r  l e s s  w e l l  d e f i n e d  on t h e  b a s i s  o f  
t h e  fo rma l  p r o p e r t i e s  of t h e  r u l e s .  These c a s e s ,  w h i l e  t h e y  v i o l a t e  a  s t r i c t  
requi rement  o f  l i n e a r  o r d e r  by p r o v i d i n g  c a s e s  where t h e  a p p l i c a t i o n  o f  a 
g i v e n  r u l e  e n t a i l s  t h e  s k i p p i n g  ove r  of a n o t h e r  r u l e  i n  t h e  o r d e r ,  d o  n o t  
v i o l a t e  t h e  r e q u i r e m e n t  of l i n e a r i z a b i l i t y .  As s u c h ,  t h e y  a r e  n o t  d i r e c t l y  
r e l e v a n t  t o  t h e  e s t a b l i s h m e n t  of t h e  t h e o r y  o f  l o c a l  o r d e r .  
I n  t h e  c o u r s e  of  d i s c u s s i o n  of t h e  vowel s y s t e m s  of  I c e l a n d i c  and 
Fa roese  i n  c h a p t e r s  I1 and 111, however,  we e n c o u n t e r e d  s e v e r a l  c a s e s  i n  
which t h e  most n a t u r a l  s o l u t i o n  seemed i n c o n s i s t e n t  w i t h  t h e  r e q u i r e m e n t  of  
l i n e a r i z a b i l i t y ,  b u t  which were  a d e q u a t e l y  (and h o p e f u l l y ,  e l e g a n t l y )  hand led  
w i t h i n  t h e  t h e o r y  o f  l o c a l  o r d e r i n g .  These ca se s ,  of  which t h e  I c e l a n d i c  
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u-umlaut and t h e  Faroese  g l i d e  e p e n t h e s i s  r u l e s  a r e  perhaps t h e  b e s t  examples,  
provide  corresponding suppor t  f o r  t h i s  theory.  There a r e  s t i l l  a  number of  
problems of d e f i n i t i o n  invo lved  i n  t h e  concept of l o c a l  o r d e r ,  however; most 
no tab ly  !.n t h e  m a t t e r  of t h e  d e f i n i t i o n  of 'unmarked o r d e r ' .  Fur thermore ,  
t h e s e  few c a s e s  from two c l o s e l y  r e l a t e d  languages a r e  h a r d l y  s u f f i c i e n t  
t o  e s t a b l i s h  a s  u n i v e r s a l  a  p r i n c i p l e  a s  r a d i c a l l y  d i f f e r e n t  from c u r r e n t  
assumptions a s  t h i s .  T h e r e f o r e ,  t h i s  c h a p t e r  i s  devoted t o  e x p l o r i n g  t h e  
n o t i o n s  of l o c a l  o r d e r  and marked/unmarked o r d e r ,  and t o  p r o v i d i n g  some 
o t h e r  examples of problems whose t r e a t m e n t  w i t h i n  t h i s  framework a p p e a r s  
more n a t u r a l  than  any p o s s i b l e  w i t h i n  t h e  framework of l i n e a r  o r d e r i n g .  
V . 2  Menomini. Bever (1967) h a s  r e c e n t l y  d i s c u s s e d  t h e  t h e o r e t i c a l  back- 
ground of  t h e  d e s c r i p t i o n  of Menomini g iven i n  Bloomfie ld ' s  work (1939; 
1962) .  I n  t h e  p r o c e s s ,  h e  h a s  re fo rmula ted  much of t h i s  d e s c r i p t i o n  i n  
terms of g e n e r a t i v e  phonology. Among o t h e r  r e s u l t s ,  he  has  concluded t h a t  
t h e  under ly ing  vowel sys tem of  t h e  language c o n s i s t s  of t h e  f o u r  e l ements  
( p l u s  l e n g t h ) :  
2 . 1  e ( :  o ( :  
:I a (  :) 
He f u r t h e r  conclcdes  t h a t  i t  i s  n o t  necessa ry  t o  assume t h e  e x i s t e n c e  of 
any b a s i c  semi-vowels i n  t h e  under ly ing  r e p r e s e n t a t i o n s  of  Menomini, f o r  
a l l  i n s t a n c e s  of  phone t i c  [ j ]  and [ w ]  can be  d e r i v e d  p r e d i c t a b l y  from 
under ly ing  i n s t a n c e s  of / e /  and / o / .  H i s  ev idence f o r  t h e s e  c la ims  w i l l  n o t  
b e  r e p e a t e d  h e r e  i n  d e t a i l . '  According t o  Bever, t h e  r u l e  producing t h e  
g l i d e s  is ( re fo rmula ted  i n  t h e  f e a t u r e  system i n  use h e r e ) :  
This  r u l e ,  i n  t u r n ,  
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expands t o  t h e  f o l l o w i n g  f o u r  s u b r u l e s  : 
Cases A and B of t h i s  r u l e  a r e ,  i n  acco rdance  w i t h  t h e  c o n v e n t i o n s  d i s c u s s e d  
i n  c h a p t e r  I V Y  d i s j u n c t i v e l y  o r d e r e d  w i t h  r e s p e c t  t o  c a s e s  C and D. These  
r u l e s  a p p l y  t o  p roduce  d e r i v a t i o n s  l i k e  t h e s e :  
2 . 4  b a s e  form: / oe  :keoam/ /oeskoo/  I k o n e l  
2 . 3 A  / oe : kewaml I 1  I I 
2.3B I 1  /oeskow/ I I 
2 .3C /we : kewam/ Iweskow 11 
2.3D I I I I /kony/  
o u t p u t  : [we : kewam] [weskow] b o n y  1 
Bever d i s c u s s e s  i n  some d e t a i l  t h e  n e c e s s i t y  of  o r d e r i n g  t h e  s u b r u l e s  o f  
2 . 3  i n  t h i s  way, and  t h e  i n c o r r e c t  ccnsequences  o f  any  o t h e r  o r d e r i n g .  
Another  r u l e  d i s c u s s e d  by Bever  d e a l s  w i t h  s e q u e n c e s  o f  vowels  n o t  
a l t e r e d  by 2.3.  A s h o r t  vowel d r o p s  a d j a c e n t  t o  a  l o n g  vowel ;  and  t h e  
s econd  of  two s h o r t  vowels  d r o p s .  T h i s  can  b e  f o r m u l a t e d  a s  t h e  f o l l o w i n g  
p a i r  o f  r u l e s :  
+ s y l l  2.5 a. Llond f 0 1 [ + s y l l I +  
b .  t;::j + 0 1 - + [+ s y l l ]  . 
These  two r u l e s  can b e  c o l l a p s e d ,  of  c o u r s e ,  by t h e  ne ighborhood c o n v e n t i o n  
d i s c i l s s e d  i n  s e c t i o n  IV.4 ,  g i v i n g :  
A f u r t h e r  w r i n k l e  i s  t h a t  one o f  a  s equence  of a :  vowels  d rops  ( s ay  t h e  
-
second) .  Bever  a t t e m p t s  t o  combine t h i s  p r o c e s s  w i t h  r u l e  2 . 6 ,  w i t h  i n -  
d i f f e r e n t  s u c c e s s .  We can  s t a t e  i t  a s  2 . 7 ,  w i t h o u t  t a k i n g  a  s t a n d  on any 
p o s s i b l e  r e l a t i o n  i t  might  b e a r  t o  2 .6 :  
If 2 . 7  f o l l o w s  2 . 6 ,  t h e r e  is no need t o  s p e c i f y  t h a t  t h e  two vowels  i n v o l v e d  
a r e  l o n g ;  i f  e i t h e r  o f  them were s h o r t ,  i t  would have  been  d e l e t e d  by t h e  
o p e r a t i o n  of  2 .6 .  Observe  t h a t  2 .6 must  f o l l o w  2 . 2 ,  s i n c e  i f  one  of  t he  
members o f  a vowel  s equence  i s  2 o r  - o ,  i t s  c o n v e r s i o n  t o  a g l i d e  by 2 . 2  
t a k e s  p r e c e d e n c e  o v e r  i t s  d e l e t i o n  by 2.6.  The r e a d e r  can s a t i s f y  h i m s e l f  
of  t h e  i n c o r r e c t n e s s  o f  t h e  r e s u l t s  o f  a p p l y i n g  2 .6  t o  t h e  forms i n  2 .4  
b e f o r e  2 .2  a p p l i e s .  
Any r e m a i n i n g  s e q u e n c e s  o f  vowels  ( o n l y  s e q u e n c e s  o f  l o n g  vowels 
remain a f t e r  t h e  o p e r a t i o n  of  2.6 and 2 . 7 )  a r e  b roken  up by t h e  i n s e r t i o n  
of a y - g l i d e .  T h i s  c o u l d  be  f o r m u l a t e d  as i n  2.8: 
back  2 * 8  Esyl=l 
There  i s  a n o t h e r ,  o b v i o u s l y  r e l a t e d ,  r u l e  which i n s e r t s  an 2 t o  b r e a k  up a 
sequence  o f  n o n - s y l l a b i c  p l u s  t r u e  consonan t .  T h i s  r u l e  cou ld  b e  f o r m u l a t e d  
a s  i n  2 .9 :  
2 .9 + s y l l  
s y l l  . -3 1 ;;j 1 - ~ ~ 1 1 1  son] 
I These  r u l e s  can  b e  c o l l a p s e d  i n t o  o n e ,  a s  shown h e r e ,  s i n c e  vowels a r e  
[+ sonorant]  : 
L+ s o n  J 
0 -+ 
Notice t h a t  whi le  t h i s  r u l e  c o r r e c t l y  s t a t e s  t h e  f a c t s ,  i t  f a i l s  t o  c a p t u r e  




was po in ted  ou t  above,  i t  i s  p o s s i b l e  t o  d e r i v e  every  i n s t a n c e  of  s u r f a c e  y 
/ [ a  ~ ~ 1 1 1  
from under lying e e x c e p t ,  a p p a r e n t l y ,  those  produced by t h e  o p e r a t i o n  of  
r u l e  2.10. Yet r u l e  2.10 would b e  n o  s i m p l e r ,  would e x p r e s s  no  g r e a t e r  
g e n e r a l i z a t i o n ,  i f  by j l ld ic ious  use  of a l p h a s ,  i t  i n s e r t e d  some o t h e r  vowel, 
such a s  LI, u n r e l a t e d  t o  y, t o  b reak  up t h e  p r o h i b i t e d  c l u s t e r s .  F u r t h e r ,  
2.10 misses t h e  f a c t  t h a t  a l l  of  t h e  i n s t a n c e s  o f  y t h a t  a r e  produced by i t  
a r e  i n  p o s i t  ions  where under ly ing  - e  would have been tu rned  i n t o  y i f  i t  had 
appeared t h e r e .  I f  r u l e  2.10 were re fo rmula ted  t o  i n s e r t  5 . i n  a l l  c a s e s ,  and 
r u l e  2.2 were p e r m i t t e d  t o  app ly  t o  i t s  o u t p u t ,  t h e s e  g e n e r a l i z a t i o n s  could  
be obta ined.  The new i n s e r t i o n  r u l e  would look  l i k e  t h i s :  
L+ son _1 
fl 
R e c a l l  t h a t  we have t h u s  f a r  e s t a b l i s h e d  t h e  f o l l o w i n g  o r d e r i n g  
r e l a t i o n s h i p s :  2.2 precedes  2 .6 ;  2 .6  precedes  2 .7 ;  and b o t h  2.6 and 2.7 
precede 2.11. None of t h e s e  o r d e r i n g s  a r e  unmarked. So f a r ,  we have no t  
e s t a b l i s h e d  any o r d e r  between 2 .2  and 2 .11,  i f  we assume the  o r d e r i n g s  
e s t a b l i s h e d  a r e  no t  t r a n s i t i v e .  In  t h a t  c a s e ,  i f  t h e  e p e n t h e s i s  p rocess  
is  formulated a s  2.11,  t h e  o r d e r  2 .11 - 2.2 is  a  f e e d i n g  o r d e r ,  and hence 
unmarked. No u n d e s i r a b l e  consequences can r e s u l t  from a l lowing  2.2 t o  apply  
- h i g h  
- back 
- low 
/ [a s y l l ]  
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a f t e r  2 .11  a s  w e l l  as b e f o r e  a r u l e  t h a t  p r e c e d e s  2 . 1 1  ( i . e . ,  2 .6 and 2.7) ,  
s i n c e  t h e  o n l y  i n s t a n c e  of  vowels t o  which i t  cou ld  app ly  i n  t h e  former  
environment a r e  t h o s e  c r e a t e d  by 2 .11 ,  a l l  o t h e r s  hav ing  been  removed by 
2 .6  o r  p r e v i o u s  a p p l i c a t i o n  of 2.2.  C o n s i d e r  t h e  f o l l o w i n g  d e r i v a t i o n s ,  
adapted from Bever  (1967) ,  assuming t h e  vowel a s s i m i l a t i o n  p r o c e s s e s  t h a t  
apply a f t e r  a l l  r u l e s  c o n s i d e r e d  h e r e :  
2.12 u n d e r l y i n g  form: /ase z:+ ~ n + a m /  
by 2 .2 :  as y  Z?? : $. aen+am 
by 2.6:  a s y  X:+n+am 
by ass im:  [ a s i : n a m ]  (= o u t p u t )  
u n d e r l y i n g  form: / a s e  ae :+ ;le:n+am a/ 
by 2.2: a s y a e  :+a :n+ zQrna9.d 
by 2.11:  a s y z : + e S : n + X m a c w  
by 2.2:  a s y  329 y  ae:n+Zm;rw 
by a s s i m :  [ a s i : y  a e : n z m z w ]  (= o u t p u t )  
u n d e r l y i n g  f  o m :  /naka:+a:pe = : + n a s o a +  #o/ 
by 2.2:  naka:+a:py ae:+nasw z+m 
by 2 . 6 :  naka :+a :pya :+nasws+w 
by 2 . 7 :  naka  :+py # :+naswatw 
by assim: [naka :p i  :nasow] (= o u t p u t )  
u n d e r l y i n g  form: /po:n+m/ 
by 2 .11  [ p o  :nern] (= o u t p u t )  
u n d e r l y i n g  form: /kea : so+ t /  
by 2 .2 :  kya:sw+t 
by 2.11: kya:  sw+et 
by a s s im:  [k.;a:sot] (= o u t p u t )  
T h i s  t r e a t m e n t  seems more n a t u r a l  t h a n  t h a t  which t r e a t s  t h e  two e p e n t h e s e s  
a s  s e p a r a t e  p r o c e s s e s ,  and t h e  e s s e n c e  o f  t h e  improvement is t h e  r e l a x a t i o n  
of t h e  r e q u i r e m e n t  of  t r a n s i t i v i t y  o f  o r d e r i n g .  While t h e  p r o c e s s  d e s c r i b e d  
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he re  is  h a r d l y  s u f f i c i e n t  by i t s e l f  t o  m o t i v a t e  t h e  r e l a x a t i o n  of  t h e  
1 requi rement  of  t r a n s i t i v i t y ,  t a k e n  t o g e t h e r  w i t h  t h e  o t h e r  examples i n  t h i s  
chap te r  and i n  c h a p t e r s  I1 and 111, t h e  i n c r e a s e d  g e n e r a l i t y  o f  t h e  r e l a t i o n  
, be tween  5 and y i n  hienomini p r o v i d e s  some added e v i d e n c e  f o r  s u c h  a  s t e p .  
V . 3  Kasem. I n  SPE, Chomsky and H a l l e  d i s c u s s e d  a  p o r t i o n  of t h e  phonology 
of  Kasem, an A f r i c a n  l anguage .  T h e i r  d i s c l ~ s s i o n  was b a s e d  on an a r t i c l e  by 
Callow (1965) .  A f u r t h e r  a r t i c l e  of Ca l low ' s  (1968) p r o v i d e s  a d d i t i o n a l  
d a t a  which s u p p o r t  t h e  a n a l y s i s  proposed by Chomsky and H a l l e ,  though 
emphas iz ing  t h e  f a c t  t h a t  t h e  r u l e s  a r e  o n l y  a p p l i c a b l e  t o  a p o r t i o n  o f  
t h e  t o t a l  l anguage .  
A l a r g e  number of  nouns i n  Kasem s h a r e  t h e  s u f f i x e s  /+a/ ' s i n g u l a r '  
and /+i/ ' p l u r a l ' .  T h e s e  a r e  t h e  c l a s s  C nouns of  Cal low's  d i s c u s s i o n ,  s u c h  
a s  : 
3.1 a. bakada  ' boy ' ;  p l .  b a k a d i  
b .  s a d 3  ' g r a s s  ma t ' ;  p l .  s a d i  
c.  f a l a  ' w h i t e  man' ;  p l .  f a l i  
d. b a k a l a  ' s h o u l d e r ' ;  p l .  b a k a l i  
I f  a form would o t h e r w i s e  end i n  two i d e n t i c a l  vowels ,  one of  t h e s e  is  
t r u n c a t e d .  T h i s  r u l e  a p p l i e s  o n l y  i n  some c l a s s e s  o f  words ,  b u t  c l a s s  C 
nouns a r e  among them: 
3 . 2  a .  kambia ' cook ing  p o t ' ;  p l .  kambi,  from /kambi+i/  
b .  p i a  'yam';  p l .  p i  from / p i + i /  
Some f o m , s  d o  n o t  show t h i s  t r u n c a t i o n ;  one such  (% ' s t i c k ' )  i s  c i t e d  by 
Chomsky and H a l l e ,  who s u g g e s t  t h a t  i t  might  be  s imp ly  a t r a r l s c r i p t i o n  
e r r o r ,  T h e  f u r t h e r  d a t a  of Callow (1968) ,  however, i n d i c a t e  t h a t  non- 
t r u n c a t i o n  i s  n o t  i s o l a t e d  t o  t h i s  p a r t i c u l a r  form, b u t  r a t h e r  t h a t  a l a r g e  
c l a s s  of  forms a r e  s y s t e m a t i c a l l y  e x c e p t i o n a l  w i t h  r e s p e c t  t o  t h e  r u l e .  
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However t h e s e  excep t ions  a r e  t o  b e  s p e c i f i e d  ( i . e . ,  r e g a r d l e s s  of whether 
the i n d i v i d u a l  forms should  be marked a s  e x c e p t i o n s ,  o r  t h e  r u l e  i t s e l f  
a l t e r e d  s o  t h a t  t h e  e x c e p t i o n s  a r e  b u i l t  i n t o  i t s  env i ronment ) ,  t h e  
t r u n c a t i o n  r u l e  w i l l  look l i k e  3.3: 
Other r u l e s  d i s c u s s e d  by Chomsky and H a l l e  i n c l a d e  v e l a r  e l i s i o n ,  
which a p p l i e s  b e f o r e  t h e  s u f f i x  /+i/ t o  d e l e t e  any v e l a r  ( e . g . ,  buga ' r i v e r ' ;  
p l .  E), and g l i d e  fo rmat ion ,  which conver t s  a  h igh vowel i n t o  a  c o r r e s -  
ponding g l i d e  b e f o r e  a vowel. G l i d e  format ion does  not  app ly  b e f o r e  t h e  
s u f f i x  /+a/; i t  may w e l l  be  p o s s i b l e  t o  r e s t r i c t  i ts  a p p l i c a t i o n  t o  the 
p o s i t i o n  b e f o r e  a [ -  low] vowel. While sequences of  g l i d e  p l u s  - a do occur ,  
they a r e  a p p a r i n t l y  conf ined t o  p o s i t i o n s  e n t i r e l y  w i t h i n  t h e  morpheme, 
and t h e  segment r e p r e s e n t e d  by a g l i d e  never  a l t e r n a t e s  w i t h  a vowel i n  
t h e s e  forms. I t  would seem n a t u r a l ,  t h e n ,  t o  r e p r e s e n t  t h e s e  segments as 
under lying g l i d e s ,  r a t h e r  than  a s  vowels; i n  t h i s  c a s e ,  t h e  g l i d e  format ion 
r u l e  can be  s t a t e d  simply as: 
3 . 4  [+ h i g h ]  j [ -  s y l l ]  1 
Another p rocess  i n  t h e  language,  s i m i l a r  t o  t h e  phenomenon of guga 
i n  S a n s k r i t ,  i s  t h e  c o n t r a c t i o n  of  sequences of low vowel p l u s  h i g h  vowel 
i n t o  a  s i n g l e  mid vowel; t h a t  i s ,  / a i l  = [ e l ;  / au /  = [ o ] :  
This  r u l e  p lays  a  p a r t  i n  d e r i v a t i o n s  l i k e  t h e s e :  
3.6 a .  l a  a ' s o n g r ;  p l .  l e  from / l a + i / ;  from / l a j + i /  3 
b .  n a g a  ' l e t 1 ;  p l .  n e  from / n a + i / ;  from /nag+ i /  
i n  which t h e  v e l a r  of  t h e  s t e m  d i s a p p e a r s  b y  t h e  v e l a r  e l i s i o n  r u l e ,  and 
t he  / a + i /  s equence  is  t h e n  reduced  t o  [ e l  by r u l e  3 . 5 .  
With t h e s e  r u l e s ,  i t  is p o s s i b l e  t o  r e p r e s e n t  t h e  u n d e r l y i n g  vowel 
sys tem of Kasem a s  s imp ly  / a ,  i ,  u / ,  w i t h  t h e  added vowels - e  and 2 d e r i v e d  
from u n d e r l y i n g  sequences  & and s, r e s p e c t i v e l y .  T h i s  r e p r e s e n t a t i o n ,  
i n  t u r n ,  p e r m i t s  us t o  app roach  t h e  most  p r o b l e m a t i c  l o o k i n g  set of  forms:  
3.7 a .  koga ' b a c k ' ;  p l .  kwe 
b .  Eoga ' p a t h ' ;  p l .  b e  
I n  3 . 8  below,  t h e  f i r s t  and second  c o l m s  c o n s i s t  o f  t h e  u n d e r l y i n g  
r e p r e s e n t a t i o n s  o f  t h e  s i n g u l a r  and p l u r a l  fo rms ,  r e s p e c t i v e l y .  The t h i r d  
column r e p r e s e n t s  t h e  e f f e c t  o f  t h e  v e l a r  e l i s i o n  r u l e  i n  t h e  p l u r a l  forms;  
t h e s e ,  i n  t u r n ,  must b e  t u r n e d  i n t o  t h e  forms i n  t h e  f o u r t h  column i n  o r d e r  
f o r  t h e  r u l e s  of  g l i d e  f o r m a t i o n  ( 3 . 4 )  and g u n a  (3 .5)  t o  p roduce  t h e  c o r r e c t  
p h o n e t i c  o u t p u t :  
3 . 8  a. /:caug+a/ /kaug+i  / / k a u t i /  / kua+ i /  
b .  /c'aug+a/ / Eaug+i 1 1 dau+ i l  /c 'ua+i/ 
The r u l e  r e q u i r e d  t o  c o n v e r t  t h e  t h i r d  column t o  t h e  f o u r t h  column is  
o b v i o u s l y  a m e t a t h e s i s ;  o f  t h r e e  c o n s e c u t i v e  vowe l s ,  t h e  f i r s t  two a r e  
i n t e r c h a n g e d :  
3.9 [+ s y l l l  [+ s y l l l  [+ s y l l l  2 1 3 
1 2 3 -) 
T h i s  m e t a t h e s i s  r u l e  is u s e f u l  i n  a c c o u n t i n g  f o r  a  number o f  d i f f e r e n t  
forms ,  some of which can  b e  found i n  SPE. 
Cons ide r  now t h e  forms - p i a  ' s h e e p ' ;  p l .  pe, d i s c u s s e d  i n  SPE pp. 360-1. 
S i n c e  t h e  p l u r a l  form ends  i n  [ e l  = / a + i /  and t h e  s i n g u l a r  i n  i+a, Chomsky 
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and H a l l e  want  t o  d e r i v e  t h i s  p a i r  from t h e  s t e m  / p i a /  p l u s  /+a/  and /+i/. 
We s e e  t h a t  i n  / p i a + i / ,  r u l e  3 .9  w i l l  m e t a t h e s i z e  t h e  s t e m  vowels ,  g i v i n g  
/ p a i + i / ;  t r u n c a t i o n  w i l l  t h e n  r educe  t h i s  t o  / p a i / ,  from which 3.5 w i l l  g i v e  
t h e  c o r r e c t  [ p e l .  But  wha t  of / p i a + a / ?  We would e x p e c t  m e t a t h e s i s  t o  a p p l y  
t o  t h i s  form,  a l s o  p r o d u c i n g  / p a i + a / ;  from t h i s  form, we might  g e t  e i t h e r  
[ p e a ]  (by 3 .5)  o r  [pays] (by 3 . 4 ) ,  b u t  n o t  r p i a ] .  I f  m e t a t h e s i s  d i d  n o t  
a p p l y ,  / p i a + a /  would become / p i a /  by t r u n c a t i o n ,  p e r f e c t l y  r e g u l a r l y .  We 
could  o b t a i n  t h i s  r e s u l t  i f  t h e  r u l e  o f  t r u n c a t i o n  c o u l d  p recede  t h e  
m e t a t h e s i s  r u l e .  We s a w  i n  / p i a + i /  / p a i + i /  4 /psi/ [ p e l ,  
however, t h a t  t r u n c a t i o n  must a p p l y  a f t e r  m e t a t h e s i s .  
Chcmsky and  H a l l e  r e s o l v e  t h i s  d i f f i c u l t y  by t h e  e n t i r e l y  ad h o c  
d e v i c e  o f  r e s t r i c t i n g  t h e  m e t a t h e s i s  r u l e  t o  a p p l i c a t i o n  o n l y  i n  the e v e n t  
t h e  s econd  and t h i r d  vowels  a r e  n o t  i d e n t i c a l ,  w i t h  b o t h  b e i n g  2. While i t  
i s ,  o f  c o u r s e ,  l o g i c a l l y  p o s s i b l e  t h a t  t h i s  is t h e  c o r r e c t  s o l u t i o n ,  i t  
seems some th ing  l e s s  t h a n  i n t u i t i v e l y  c l e a r ,  e s p e c i a l l y  when one realizes 
t h a t  t h e  s e q u e n c e s  t o  which  t h e  m e t a t h e s i s  r u l e  i s  p r e v e n t e d  from a p p l y i n g  
a r e  p r e c i s e l y  t h o s e  which  would b e  e l i m i n a t e d  by vowel t r u n c a t i o n .  The 
l i m i t a t i o n  o f  t h e  r e s t r i c t i o n  t o  s e q u e n c e s  o f  t h e  vowel i s  i n  no way 
n e c e s s a r y ;  t h e r e  is no  r e a s o n  on t h e  b a s i s  of  t h e  a v a i l a b l e  d a t a  n o t  t o  
p r e v e n t  m e t a t h e s i s  i n  a l l  s equences  c o n t a i n i n g  a d j a c e n t  i d e n t i c a l  vowels ,  
r e g a r d l e s s  o f  t h e i r  q u a l i t y .  Cases i n v o l v i n g  vowels  o t h e r  t h a n  2 s imp ly  
d o  n o t  a r i s e  i n  t h e  c o r p u s  a v a i l a b l e .  3 
The n a t u r a l  s t e p  o f  expanding  t h e  r e s t r i c t i o n  on m e t a t h e s i s  t o  i n c l u d e  
a l l  s e q u e n c e s  o f  i d e n t i c a l  vowels ,  however ,  i s  c l e a r l y  a  n o t a t i o n a l  v a r i a n t  
of a l l o w i n g  t h e  t r u n c a t i o n  r u l e  t o  a p p l y  b e f o r e  m e t a t h e s i s .  The s t a t e m e n t  
of  t h i s  r e s t r i c t i o n  a s  an ad Iloc f a c t  a b o u t  t h e  r u l e  of  m e t a t h e s i s ,  which 
o b s c u r e s  t h e  r e l a t i o n  of t h e  r e s t r i c t i o n  t o  a n o t h e r  r u l e  111 t h e  grammar, 
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shogld  b e  avoided  by p e r m i t t i n g  t h e  t r u n c a t i o n  r u l e  t o  a p p l y  g e n e r a l l y .  
Le t  us c o n s i d e r  what  unmarked o r d e r i n g s  c a n  be d e f i n e d  between t h i s  
p a i r  of  r u l e s  ( t r u n c a t i o n  and m e t a t h e s i s )  whose o r d e r i n g  a p p e a r s  t o  p r e s e n t  
a  paradox.  I n  t h e  c a s e  of  / p i a + i /  ( o r  / p a i + a / ;  c f .  f n .  3 ) ,  where m e t a t h e s i s  
precedes  t r u n c a t i o n ,  t h i s  o r d e r i n g  i s  a  f e e d i n g  o r d e r ,  and hence  unmarked. 
I n  / p i a + a /  ( o r  / p a i + i / ) ,  however,  where t r u n c a t i o n  p r e c e d e s  m e t a t h e s i s ,  
n e i t h e r  o r d e r  is unmarked, o r ,  r a the r , .  b o t h  p o s s i b l e  o r d e r s  a r e  marked. 
This  is because  i n  forms of  t h i s  s h a p e ,  t h e  a p p l i c a t i o n  of  m e t a t h e s i s  w i l l  
remove some p o s s i b l e  forms t h a t  migh t  o t h e r w i s e  undergo t r u n c a t i o n ,  and 
hence t h e  o r d e r  m e t a t h e s i s  - t r u n c a t i o n  i s  a  b l e e d i n g  o r d e r .  I f  t r u n c a t i o n  
a p p l i e s  f i r s t ,  on t h e  o t h e r  hand ,  i t  w i l l  remove some £ o m s  t h a t  might  
o t h e r w i s e  undergo m e t a t h e s i s ,  and t h e  o r d e r  t r u n c a t i o n  - m e t a t h e s i s  i s  a l s o  
a  b l e e d i n g  o r d e r .  S i n c e  a d e c i s i o n  abou t  t h e  r e l a t i v e  o r d e r  of  t h e s e  two 
r u l e s  i s  n o t  p r e d i c t a b l e  on g e n e r a l  g r o u n d s ,  t h e n ,  i t  i s  c l e a r  t h a t  t h e  
grammar w i l l  have  t o  i n c l u d e  a s t a t e m e n t  of  t h e  o r d e r i n g  ' t r u n c a t i o n  p recedes  
m e t a t h e s i s ' ,  a t  l e a s t  f o r  forms o f  t h e  s h a p e  CV V V I f  t h e  grammar does  1 2 2 '  
c o n t a i n  such  a  s t a t e m e n t ,  however,  how a r e  we t o  a l l o w  d e r i v a t i o n s  s u c h  a s  
/ p i a + i /  + / ~ a i + i /  j / p a i /  3 [ p e l ,  where t h e  r e l a t i v e  o r d e r i n g  o f  
t r u n c a t i o n  and m e t a t h e s i s  is p r e d i c t a b l e  on u n i v e r s a l  g rounds  ( s i n c e  i t  i s  
a  f e e d i n g  o r d e r  and hence  unmarked)? 
A s o l u t i o n  t o  t h i s  problem cou ld  b e  found i f  we were  t o  d i s t i n g u i s h ,  
among t h e  o r d e r i n g  s t a t e m e n t s  t h a t  a p p e a r  e x p l i c i t l y  i n  t h e  grammar, between 
some t h a t  app ly  a b s o l u t e l y  and some t h a t  a p p l y  o n l y  c o n t i n g e n t l y .  Tha t  i s ,  
some r e s t r i c t i o n s  have  t h e  p r o p e r t y  of r e q u i r i n g  t h e  r u l e s  t h e y  r e l a t e  t o  
apply  i n  marked o r d e r ,  even  though an  unmarked o r d e r  is  a v a i l a b l e .  Such 
s t a t e m e n t s  a r e  a b s o l u t e  o r d e r i n g  c o n d i t i o n s .  I t  seems r e a s o n a b l e  t h a t  t h e r e  
shou ld  a l s o  b e  s t a t e m e n t s  i n  t h e  grammar of c o n t i n g e n t  r e s t r i c t i o n s ,  which 
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have t h e  e f f e c t  of determining the  o r d e r  of two r u l e s  only i n  c a s e  t h e r e  is 
no o t h e r  b a s i s  f o r  a  choice.  
We have s e e n  i n  t h i s  example t h a t  t h e  q u e s t i o n  of whether a  g iven  
o rde r  of r u l e s  i s  marked o r  unmarked is  n o t  always dec idab le  from an 
examination of t h e  r u l e s  a l o n e ;  t h i s  n o t i o n  is de te rmina te ,  i n  g e n e r a l ,  on ly  
wi th  r e s p e c t  t o  a  s p e c i f i c  form t o  which t h e  r u l e s  a r e  t o  apply .  It was 
noted above t h a t  t h e  s t r u c t u r a l  d e s c r i p t i o n  of a  r u l e  i s  r e a l l y  a  s p e c i f i -  
c a t i o n  of a  c l a s s  of forms t o  which t h e  r u l e  a p p l i e s ;  i t  should  come a s  no 
p a r t i c u l a r  s u r p r i s e  t h a t  s i t u a t i o n s  a r i s e  i n  language,  where t h e  members of  
a  s e t  of forms F 1 ' F2, F3, ..., such t h a t  a l l  a r e  members of t h e  c l a s s e s  
a s s o c i a t e d  w i t h ,  t h e  o p e r a t i o n s  R and R b u t  f o r  some, say  F1, t h e  o r d e r  1 2  
of o p e r a t i o n s  R - R;! is unmarked w h i l e  f o r  o t h e r s ,  say  F t h e  o p p o s i t e  1 2 ' 
o r d e r  is unmarked, whi le  f o r  o t h e r s ,  s a y  F 'no unmarked o r d e r  e x i s t s .  3' 
Other  examples of  t h i s  s i t u a t i o n  were s e e n  e a r l i e r  (e.g. ,  t h e  u-umlaut 
r u l e  i n  I c e l a n d i c ) ;  i t  w i l l  b e  s e e n  t h a t  the  e x i s t e n c e  of such s i t u a t i o n s  
makes p o s s i b l e  a  d i s t i n c t i o n  between a b s o l u t e  and con t ingen t  o r d e r i n g  
r e s t r i c t i o n s  of t h e  type sugges ted  h e r e .  The i n t u i t i v e  b a s i s  of t h e  d i s -  
t i n c t i o n  is t h a t  a b s o l u t e  r e s t r i c t i o n s  a r e  r e q u i r e d  t o  e n f o r c e  marked 
o r d e r s  where unmarked o r d e r s  e x i s t ,  whi le  con t ingen t  o rde r s  e x i s t  on ly  t o  
s p e c i f y  an o r d e r i n g  where a l l  have t h e  same markedness s t a t u s  ( e i t h e r  bo th  
marked o r  b o t h  unmarked o r  n e i t h e r  marked o r  unmarked). By founding t h e  
d i s t i n c t i o n  on t h e  n o t i o n  of markedness,  i t  i s  p o s s i b l e  t o  p r e d i c t  t h e  
non-occurrence of  c e r t a i n  k inds  of s i t u a t i o n s :  f o r  example, a l though  t h e  
n o t i o n  of c o n t i n g e n t  o r d e r  does a s s o c i a t e  an o rde r ing  r e s t r i c t i o n  w i t h  a 
c l a s s  of forms,  t h i s  r e l a t i o n  is  def ined  on u n i v e r s a l  grounds,  and n o t  
ad hoc f o r  a  p a r t i c u l a r  language;  t h u s ,  one would not  expect  t o  f i n d  a  
s i t u a t i o n  i n  which one c o n t i n g e n t  o r d e r i n g  r e s t r i c t i o n  a p p l i e d  t o  one ., 
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( u n s y s t e m a t i c ,  l a n g u a g e  p a r t i c u l a r )  c l a s s  o f  fo rms ,  w h i l e  t h e  o p p o s i t e  
c o n t i n g e n t  o r d e r  a p p l i e d  t o  a n o t h e r .  By d e f i n i n g  c o n t i n g e n t  o r d e r s  i n  t e r m s  
of marlcedness a l o n e ,  and noc d i r e c t l y  i n  te rms  of l anguage  p a r t i c u l a r  c l a s s e s  
of forms,  such  c a s e s  a r e  e x c l u d e d ,  though of  c o u r s e  s u c h  a t h e o r y  c o u l d  b e  
imagined.  The c l a i m  t h a t  n o  c a s e s  e x i s t  f o r  which i t  would b e  r e q u i r e d ,  
i m p l i c i t  i n t h e  d e f i n i t i o n  of c o n t i n g e n t  o r d e r i n g ,  i s  an e m p i r i c a l  one.  We 
w i l l  s e e  l a t e r  t h a t  t h e r e  do  e x i s t  c a s e s  i n  which  a  l a n g u a g e  p a r t i c u l a r  c l a s s  
does  have  t o  b e  s p e c i f i e d  a s  t h e  domain of a n  o r d e r i n g ,  b u t  s u c h  c a s e s  w i l l  
be  l i m i t e d  t o  ones  i n  which a l anguage  h a s  a c l a s s  o f  forms t h a t  a r e  excep-  
t i o n a l  w i t h  r e s p e c t  t o  an a b s o l u t e  r e s t r i c t i o n ;  t h a t  i s ,  w h i l e  t h e  r u l e s  i n  
q u e s t i o n  g e n e r a l l y  h a v e  t o  a p p l y  i n  a  marked o r d e r ,  t h e r e  are a few forms 
t o  which t h e y  a p p l y  i n  an unmarked o r d e r .  
The Kasem o r d e r i n g  problem,  t h e n ,  i s  r e s o l v e d  by s t a t i n g  a  c o n t i n g e n t  
r e s t r i c t i o n  ' t r u n c a t i o n  p r e c e d e s  m e t a t h e s i s . '  I t  may w e l l  b e  t h a t  f u r t h e r  
i n v e s t i g a t i o n  w i l l  r e v e a l  g e n e r a l  p r o p e r t i e s  o f  s u c h  c o n t i n g e n t  r e s t r i c t i o n s ,  
a s  opposed t o  a b s o l u t e  r e s t r i c t i o n s ,  t h a t  w i l l  make i t  p o s s i b l e  t o  a v o i d  
e x p l i c i t l y  c h a r a c t e r i z i n g  a l l  o r d e r i n g  r e l a t i o n s  as one  o r  t h e  o t h e r  i n  t h e  
grammars o f  p a r t i c u l a r  l a z g u a g e s .  R e g a r d l e s s  o f  t h e  p e r s u a s i v e n e s s  of  t h e  
above d i s c u s s i o n  o f  a b s o l u t e  v e r s u s  c o n t i n g e n t  o r d e r i n g s ,  however t h e  s u p p o r t  
t h i s  example f u r n i s h e s  f o r  t h e  e l i m i n a t i o n  of t h e  l i n e a r i z a b i l i t y  r e q u i r e -  
ments  ( i n  t h i s  c a s e ,  f o r  t h e  e l i m i n a t i o n  of  t h e  r e q u i r e m e n t  o f  a s s y m e t r y )  
i s  un impa i r ed ;  i t  is  c l e a r  t h a t  any a d e q u a t e  s o l u t i o n  t o  t h e  Kasem problem 
w i l l  i n v o l v e  t h e  r u l e s  of  t r u n c a t i o n  and  m e t a t h e s i s ,  a p p l y i n g  i n  d i f f e r e n t  
o r d e r s  i n  d i f f e r e n t  forms .  
V . 4  - Grassmann ' s  law i n  S a n s k r i t .  One of  t h e  b e s t  known r u l e s  i n  S a n s k r i t  
h i s t o r i c a l  phonology i s  known a s  Grassmann ' s  law, a c c o r d i n g  t o  which t h e  
f i r s t  o f  two a s p i r a t e  s t o p s  i n  a  r o o t  i s  d e - a s p i r a t e d .  A v e r s i o n  o f  t h i s  
r u l e  a p p l i e s  i n  Greek ,  a s  w e l l ,  which  h a s  posed  numerous problems f o r  Indo- 
E u r o p e a n i s t s ,  b u t  t h i s  i s s u e  w i l l  n o t  b e  d i s c u s s e d  h e r e .  That  Grassmann ' s  
l a w  i s  p a r t  of t h e  s y n c h r o n i c  grammar o f  S k t ,  a s  w e l l  a s  a  h i s t o r i c a l  e v e n t ,  
i s  s e e n  i n  p a r t  from r e d u p l i c a t e d  p e r f e c t s  s u c h  as t h o s e  i n  4.1:  
4 . 1  r o o t  p r e s e n t  p e r f e c t  
a. p h a l  ' b u r s t '  p h a l a t i  p a p h a l a  
b .  dhauk ' approach '  d h a u k a t i  {ughauka 
c .  khBd ' chew' khBda t i  c akhzda  
I n  t h e s e  and many o t h e r  fo rms ,  an  a s p i r a t e  i s  r e d u p l i c a t e d  a s  a  n o n - a s p i r a t e .  
I n  a d d i t i o n ,  t h e r e  is a  c l a s s  o f  r o o t s  w i t h  an  a p p a r e n t l y  'mob i l e '  a s p i r a t e ,  
which  a p p e a r s  i n  t h e  f i n a l  s t o p  o f  t h e  r o o t  i n  some forms of  t h e  word,  and 
on t h e  i n i t i a l  s t o p  o f  t h e  r o o t  i n  o t h e r s :  
4 .2  r o o t  p r e s e n t  f u t u r e  
-
a.  budh ' u n d e r s t a n d '  b o d h a t i  b h o t s y a t i  
b .  duh4 ' m i l k '  d u h a t i  d h o k g y a t i  
I n  forms l i k e  t h e s e ,  when t h e  r o o t  o c c u r s  i n  an envi ronment  where  t h e  f i n a l  
s ~ v p  would l o s e  i t s  a s p i r a t i o n ,  t h i s  a s p i r a t i o n  a p p e a r s  i n  t h e  i n i t i a l .  
Such r o o t s  cou ld  b e  a c c o u n t e d  f o r  by p o s i t i n g  an a b s t r a c t  form w i t h  two 
a s p i r a t e s ,  and h a v i n g  i t  undergo  Grassmann ' s  law i f  t h e  r o o t  f i n a l  a s p i r a t i o n  
i s  n o t  l o s t  by some o t h e r  p r o c e s s .  T h a t  t h e  r u l e  must b e  f o r m u l a t e d  s o  a s  t o  
r e q u i r e  t h e  s econd  a s p i r a t e  i n  i t s  s t r u c t u r a l  d e s c r i p t i o n  t o  b e  p a r t  o f  t h e  
r o o t  i s  shown by Forms l i k e  4 . 3 ,  where  a n  a s p i r a t e  i n  an end ing  d o e s  n o t  
c a u s e  t h e  r o o t  t o  l o s e  i t s  a s p i r a t i o n :  
4 . 3  a .  b h ~  ' b e a r ' ;  2 p l .  a c t .  p r e s .  b i b h ~ t h a  
b ,  dha  l p u t '  ; 2 du .  mid. p r e s .  d a d h a t h e  
We s u g g e s t ,  t h e n ,  t h a t  t h e  s y n c h r o n i c  form of  Grassmann's  Law (= GL) b e  
f o r m u l a t e d  i n  some s u c h  way a s  t h i s :  
I n  a d d i t i o n  t o  t h i s  r u l e ,  S a n s k r i t  c o n t a i n s  a  r u l e  which ,  among o t h e r  t h i n g s ,  
d e - a s p i r a t e s  a  s t o p  b e f o r e  an o b s t r u e n t  o r  /I bounda ry ,  a s  i n :  
4.5 r o o t  nom. s g .  a c c . s g .  i n s t r . p l .  
-
a ,  p a t h  ' r o a d '  P a t  patham p a d b h i s  
b .  -vrdh ' i n c r e a s i n g '  v f t  vrdham v r d b h i s  
c .  bhudh ' awakening '  b h u t  b  udh am bhudbh i s  
T h i s  p r o c e s s  may b e  c o l l a p s e d  w i t h  t h e  r u l e  which  d e v o i c e s  f i n a l s  and pe r -  
forms o t h e r  s a q d h i  o p e r a t i o n s ,  b u t  f o r  o u r  p u r p o s e s  i t  is sufficient t o  
f o r m u l a t e  a  d e - a s p i r a t i o n  r u l e  (DaC): 
4 . 6  [ + c o n s ]  j [ - a s p ] ,  / 
A s  we s e e  from forms l i k e  4 .5c ,  whe re  t h e  r o o t  i s  o f  t h e  d i a s p i r a t e  c l a s s  
d i s c u s s e d  above ,  DaC must p r e c e d e  GL i n  t h e  d e r i v a t i o n  of  s u c h  forms. 
The s i t u a t i o n  i s  more c o m p l i c a t e d ,  however ;  S a n s k r i t  h a s  a n o t h e r  r u l e ,  
r e f e r r e d  t o  i n  i t s  h i s t o r i c a l  form as Bar tho lomae ' s  l a w ,  a c c o r d i n g  t o  which  
a c l u s t e r  c o n s i s t i n g  o f  a v o i c e d  a s p i r a t e  s t o p  fo l lowed  by a  v o i c e l e s s  s t o p  
becomes v o i c e d  u n a s p i r a t e  f o l l o w e d  by v o i c e d  a s p i r a t e .  T h i s  r u l e  a p p l i e s  when 
t h e  r o o t  ends  i n  a  v o i c e d  a s p i r a t e  and i s  f o l l o w e d  by one of  t h e  e n d i n g s  & 
( p a s t  p a r t i c i p l e )  ; tas ( 3  du .  . a c ~ . )  ;- turn ( i n £  .)  ; % (gerund)  ; tha ( 2  p l .  a c t . )  ; 
and t h a s ,  among o t h e r s :  
4 .7  a. r u ( n ) d h + t a s  j runddhas  
b .  r u ( n ) d h + t h a s  runddhas  
c .  l a b h + t a  j l a b d h a  
I f  Ba r tho lomae ' s  law d i d  n o t  a p p l y  i n  t h e s e  f o r n s ,  we would e x p e c t  
t h e  f i n a l  s t o p  o f  t h e  r o o t  t o  b e  d e a s p i r a t e d  by D a C ,  and t h e  v o i c i n g  a s s i m i -  
l a t i o n  r u l e  t o  d e v o i c e  t h e  f i n a l ,  y i e l d i n g  c l u s t e r s  l i k e  2-, - t t h - ,  and 
&-pt- ,  i n s t e a d  of t h e  obse rved  - d d h -  and -bdh-. Of t h e  e f f e c t s  of  t h e  r u l e ,  
t he  d e a s p i r a t i o n  of t h e  r o o t - f i n a l  s t o p  w i l l  b e  t a k e n  c a r e  of  by DaC, and 
t h e  s y n c h r o n i c  Bar tho lomae ' s  law need o n l y  d e a l  w i t h  t h e  v o i c i n g  and 
a s p i r a t i o n  o f  t h e  s u f f i x  s t o p :  
4 .8  (BL) 
When we c o n s i d e r  d i a s p i r a t e  r o o t s ,  i n  forms t o  which BL s h o u l d  app ly  we g e t  
t h e  f o l l o w i n g  : 
4 . 9  a.  /bhudh+ta /  3 buddha ' u n d e r s t a n d i n g '  
b .  /bhandh+thas /  banddhas ' b i n d '  
S i n c e  t h e  i n i t i a l  i s  d e a s p i r a t e d ,  GL must a p p l y ;  hence  GL must p r e c e d e  DaC 
i n  t h e s e  f o r m s ,  as must  BL. T h i s  seems t o  c o n t r a d i c t ,  however, t h e  obse rva -  
t i o n  t h a t  i n  forms l i k e  4.2 DaC p r e c e d e s  GL. 
The f a c t s  c i t e d  h e r e  are a l l  w e l l  known, of  c o u r s e ,  b u t  problems o f  
o r d e r  i n  s y n c h r o n i c  grammars were  n o t  s o  t roub le some  b e f o r e  l i n g u i s t i c  
t h e o r y  began t o  conce rn  i t s e l f  w i t h  t h e i r  f o r m a l i z a t i o n .  To my knowledge,  
no 1 9 t h  c e n t u r y  p h i l o l o g i s t  was s e r i o u s l y  conce rned  w i t h  t h e  problem o f  
o r d e r i n g  just n o t e d .  Whitney (1889) ,  however,  t a k e s  a d i f f e r e n t  l i n e  on 
t h e  problem o f  t h e  d i a s p i r a t e  r o o t s ,  a l i n e  which e n a b l e s  him t o  g i v e  an 
accoun t  of  t h e  problem w i t h o u t  r e s u l t i n g  i n  an  o r d e r i n g  paradox.  H e  assumes 
t h a t  t h e  a s p i r a t i o n  which shows up on t h e  i n i t i a l  o f ,  e . g . ,  b h o t s y a t i  i s  t h e  
same segment as t h a t  which shows up i n  t h e  r o o t  I i n a l  of b o d h a t i .  Thus ,  
t h e r e  a r e  no  d i a s p i r a t e  r o o t s ,  and no  Grassmann's  l a w  t o  account  f o r  them; 
i n s t e a d ,  c e r t a i n  r o o t s  (= t h e  same c l a s s  a s  t h o s e  t r e a t e d  above a s  d i a s p i r a t e )  
a r e  e x c e p t i o n a l  i n  t h a t  t h e y  a r e  s u b j e c t  t o  a  minor r u l e 5  of  a s p i r a t i o n -  
m e t a t h e s i s  (AM).  T h i s  r u l e  moves t h e  a s p i r a t i o n  (which mus t ,  t h e r e f o r e ,  b e  
a  s e p a r a t e  s egmen t )  from r o o t  f i n a l  t o  r o o t  i n i t i a l  when i t  cannot  r ema in  
i n  f i n a l  p o s i t i o n  (because  of  lile p r e s e n c e  of  a f o l l o w i n g  o b s t r u e n t  o r  #, 
e t c . ) .  T h i s  a n a l y s i s  w i l l  a l s o  i n c o r p o r a t e  a n o t h e r  r u l e  moving t h e  a s p i r a -  
t i o n  c o r r e s p o n d i n g  t o  Bar tho lomae ' s  l aw ,  which permutes  a s p i r a t i o n  from a  
voiced  r o o t - f i n a l  around a  f o l l o w i n g  v o i c e l e s s  s t o p  (and i n  t h e  p r o c e s s ,  
v o i c e s  t h e  l a t t e r ) .  Le t  us c a l l  t h i s  s econd  r u l e  a s p i r a t i o n  p e r m u t a t i o n  
(AP). I f  AP p r e c e d e s  AM, t h e r e  w i l l  no  l o n g e r  b e  any a s p i r a t i o n  p r e s e n t  
f o r  AM t o  d i s p l a c e  t o  t h e  i n i t i a l  ( i f  t h e  r o o t  i s  one of t h o s e  s u b j e c t  t o  
MI). Thus,  Whitney would have  d e r i v a t i o n s  s u c h  a s :  
AP: /budh+am/ /budh+sya+ t i /  /bud+dhi/  
AM: /budh+am/ /bhud+sya+t i /  /bud+dhi./ 
That  t h i s  is t h e  a n a l y s i s  Whitney i n t e n d e d  i s  shown b y  h i s  s t a t e m e n t  abou t  
forms l i k e  buddh i  t h a t  "In t h i s  c o m b i n a t i o n ,  as t h e  sonan t  a s p i r a t i o n  is 
n o t  l o s t  b u t  t r a n s f e r r e d ,  t h e  r e s t o r a t i o n  of  t h e  i n i t i a l  a s p i r a t i o n  ( s e c .  155) 6 
does  n o t  take p l a c e .  '17 
D e s p i t e  t h e  f a c t  t h a t  Whi tney ' s  a n a l y s i s  g i v e s  t h e  c o r r e c t  forms,  and 
no s i n g l e  o r d e r i n g  of  t h e  r u l e s  GL, BL, and DaC above does  a s  w e l l ,  i t  must 
be r e j e c t e d  a s  p a r t  of  t h e  grammar of  S a n s k r i t  f o r  s e v e r a l  r e a s o n s :  1 )  t h e r e  
is no o t h e r  r e a s o n  to  t r e a t  t h e  a s p i r a t i o n  i n  t h e  forms j u s t  d i s c u s s e d  as a 
s e p a r a t e  segment ,  and i n  f a c t  do ing  s o  w i l l  c o m p l i c a t e  o t h e r  p a r t s  o f  t h e  
grammar. Zwicky (1965) h a s  a rgued  (on e x c e e d i n g l y  weak g rounds ,  a s  w i l l  be  
d i s c u s s e d  below) f o r  t h e  a n a l y s i s  of  t h e  v o i c e l e s s  s t o p s  a s  c l u s t e r s ,  b u t  
no  s u c h  argument i s  a v a i l a b l e  f o r  t h e  v o i c e d  ones .  2 )  L i n g u i s t i c  t h e o r y  
must a l l o w  m e t a t h e s i s  r u l e s  i n  l i n g u i s t i c  d e s c r i p t i o n s ,  a s  was shown i n  
t h e  d e s c r i p t i o n  of Kasem i n  s e c t i o n  V.3, b u t  i t  must c o n s t r a i n  t h e s e  h i g h l y .  
The r u l e  AM seems,  t o  t h i s  w r i t e r ,  h i g h l y  u n n a t u r a l .  I n  a d d i t i o n ,  t h e  r u l e  
AP must s p e c i f y  t h a t  t h e  i n t e r v e n i n g  s t o p  around which t h e  a s p i r a t i o n  is  
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permuted i s  vo iced  a s  a r e s u l t .  T h i s  seems i m p l a u s i b l e .  3) Ru les  s u c h  a s  
D a C  must b e  i n  t h e  grammar i n  any e v e n t ,  i n d e p e n d e n t l y  of  t h e  ' d i a s p i r a t e  
r o o t s ' .  The r u l e  o f  AM w i l l  have t o  d u p l i c a t e  t h e  s t a t e m e n t  of  a l l  such  
r u l e s  which might  d e a s p i r a t e  t h e  f i n a l  a s  p a r t  o f  t h e  s t a t e m e n t  o f  t h e  
c o n d i t i o n s  under which AM a p p l i e s .  T h i s  r e s u l t s  i n  a tremendous l o s s  o f  
g e n e r a l i t y .  4 )  T h i s  s o l u t i o n  t r e a t s  t h e  f a c t s  t h a t  a s p i r a t e s  a r e  redup- 
l i c a t e d  as u n a s p i r a t e d  and t h a t  d i a s p i r a t e  r o o t s  show o n l y  one a s p i r a t e  i n  
any g i v e n  form a s  t o t a l l y  u n r e l a t e d .  L i n g u i s t s  s i n c e  Grassmann have a g r e e d  
t h a t  t h e  i m p o s s i b i l i t y  o f  s equences  of a s p i r a t e s  i n  b o t h  p l a c e s  is  a s i g -  
n i f i c a n t  g e n e r a l i z a t i o n ,  which shou ld  b e  c a p t u r e d  i n  t h e  grammar by d e a l i n g  
w i t h  b o t h  as r e f l e x e s  o f  t h e  o p e r a t i o n  o f  t h e  same r u l e .  
The i m p o s s i b i l i t y  of  o r d e r i n g  t h e  t h r e e  r u l e s  o f  GL, BL and DaC 
l i n e a r l y  h a s  r e c e n t l y  been  no ted  by Zwicky (1965) and Kipa r sky  (1965).  
Each of  t h e s e  writers h a s  a t t e m p t e d  t o  c i r cumven t  t h e  problem by r e f o r m u l a t i n g  
t h e  t r a d i t i o n a l  r u l e s  s o  a s  t o  pe rmi t  them t o  b e  a r r a n g e d  i n  a  l i n e a r  o r d e r .  
Though d i s t i n c t ,  t h e s e  two r e f o r m u l a t i o n s  are c l o s e l y  r e l a t e d ,  and e v i d e n c e  
w i l l  now b e  p r e s e n t e d  t h a t  b o t h  f a i l  a d e q u a t e l y  t o  accoun t  f o r  t h e  f a c t s .  
Zwicky's  s o l u t i o n  r e s t s  on r e f o r m u l a t i n g  Grassmann 's  law s o  t h a t  i t  
is  r e s t r i c t e d  t o  t h o s e  forms i n  which t h e  s e c o n d  a s p i r a t e  i s  fo l lowed  by a 
s o n o r a n t ,  t, o r  e. Due t o  t h e  r e s t r i c t i o n s  which e x i s t  on t h e  set of  
p o s s i b l e  Sk t  e n d i n g s ,  t h e  o n l y  o t h e r  s egmen t s  which cou ld  p o s s i b l y  f o l l o w  
t h e  r o o t  are 2, e, and - bh. If t h e  s c o p e  o f  Grassmann's  law i s  r e s t r i c t e d  
a s  Zwiclcy s u g g e s t s ,  t h e n  t h i s  new r u l e  ( G L ' )  can b e  o r d e r e d  b e f o r e  DaC, 
s i n c e  t h e  r e s u l t s  o f  DaC a r e  neve r  r e l e v a n t  t o  d e t e r m i n i n g  t h e  a p p l i c a b i l i t y  
of GL' t o  any form. The r e s u l t a n t  d e r i v a t i o n s  would be: 
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4 .11  /bhudh+am/ /bhudh+sya+ti /  /bhudh+ti /  
GL ' : /budh+am/ /bhudh+sya+ti /  /budh+t i /  
BL : /budh+am/ /bhudh+sy a + t i /  /b udh+dhi / 
DaC : /b udh+am/ /bhud+sya+ti /  /bud+dhi/ 
Since  t h e  c l a s s  c o n s i s t i n g  of t h e  s o n o r a n t s  and v o i c e l e s s  s t o p s ,  a s  
opposed t o  o t h e r  o b s t r u e n t s ,  i s  n o t ,  t o  say  t h e  l e a s t ,  t h e  w o r l d ' s  most 
n a t u r a l  one, Zwicky's a n a l y s i s  is h i g h l y  s u s p e c t  from t h e  s t a r t .  I n  o r d e r  
t o  remedy t h i s  t o  some e x t e n t ,  Zwicky proposes a r e - a n a l y s i s  o f  o t h e r  a s p e c t s  
of S a n s k r i t  phonology, t h e  r e s u l t  of which w i l l  b e  a  sys tem i n  which h i s  r u l e  
(GL') can b e  fo rmula ted  s o r e  n a t u r a l l y .  C e n t r a l  t o  t h i s  e f f o r t ,  h e  s u g g e s t s  
t h a t  the  v o i c e l e s s  a s p i r a L e s  a r e  t o  be analyzed a s  under ly ing  c l u s t e r s  of 
v o i c e l e s s  s t o p  p l u s  - b, w h i l e  t h e  voiced a s p i r a t e s  a r e  s imply [+ t e n s e ]  
voiced s t o p s .  The b e n e f i t  of  t h i s  t o  Zwicky i s  t h a t  now b o t h  t and - t h  are 
[- t e n s e ] ,  w h i l e  - dh and bh a r e  bo th  [+ t e n s e ] .  Sonoran t s ,  o f  c o u r s e ,  a r e  a l l  
[ -  t e n s e ] ,  and w h i l e  t h e r e  is no p a r t i c u l a r  r eason  t o  mark - s a s  [+ t e n s e ] ,  
t h e r e  is no p a r t i c u l a r  r eason  n o t  t o .  Thus, a l l  of t h e  segments b e f o r e  which 
t h e  r u l e  GL' does n o t  apply  can b e  marked [+ t e n s e ] ,  r e s u l t i n g  i n  a more 
n a t u r a l  look ing  r u l e .  The f u l l  s e t  of zwicky& r u l e s ,  i n  t h e  o r d e r  they a r e  
t o  be a p p l i e d ,  i s  g i v e n  h e r e  i n  4.12, t o g e t h e r  w i t h  t h e  r u l e s  which form t h e  
v o i c e l e s s  a s p i r a t e s  ( a f t e r  c l u s t e r  r e p r e s e n t a t i o n  is  no  l o n g e r  needed) and 
s p e c i f y  t h e  t e n s e  a s p i r a t e s  a s  voiced:  
4.12 a .  (GL') [ -  c o n t ]  j [ -  t e n s e ]  / - [+ c o c t ]  + tense  [ - t ense ]  
+ ROOT r c nl 
b. (BL ' )  [+ o b s t ]  -) [+ t e n s e ]  / [+ t e n s e ]  + 
c.  [+ t e n s e ]  4 [+ v o i c e ]  / [:=;J 
d .  [ -  c o n t ]  h  
1 i e n s  
e .  ( D a C ;  same as 4 . 6  above) 
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While t h e s e  r u l e s ,  l i k e  W h i t n e y ' s ,  work,  t h e y  do n o t  s t a n d  o u t  a s  b l i n d i n g l y  
n a t u r a l .  I n  p a r t i c u l a r ,  t h e  c l a i m  of  GL' t h a t  t h e  t e n s e n e s s  of  t h e  segment  
f o l l o w i n g  two a s p i r a t e s  d e t e r m i n e s  t h e  a s p i r a t i o n  of t h e  f i r s t  o f  :hem seems 
wrong. A l s o ,  s i n c e  t h e  v o i c e l e s s  a s p i r a t e s  a r e  no  l o n g e r  t e n s e  a t  t h e  t i m e  
GL' a p p l i e s ,  i t  canno t  a f f e c t  them, and t h e  f a c t  t h a t  s u c h  s t o p s  a r e  redup-  
l i c a t e d  a s  u n a s p i r a t e d  must  t h e n  b e  due t o  some o t h e r  f a c t .  I t  i s  t r u e  t h a t  
t h e  r e d u p l i c a t i o n  r u l e  t a k e s  o n l y  t h e  f i r s t  e l emen t  of a  c l u s t e r  ( e x c e p t  
t h a t  i t  t a k e s  t h e  s t o p  o f  a n  s + s t o p  s e q u e n c e ) ,  and hence  i f  t h e  v o i c e l e s s  
a s p i r a t e s  a r e  r e p r e s e n t e d  a s  c l u s t e r ,  t h e  c o r r e c t  o u t p u t  w i l l  emerge. I t  
w i l l  s t i l l  b e  t r u e  t h a t  t h e  g e n e r a l i z a t i o n  ' a s p i r a t e s  a r e  p receded  by un- 
a s p i r a t e s '  w i l l  b e  d i v i d e d  be tween a t  l e a s t  two r u l e s ,  r a t h e r  t h a n  b e i n g  
s t a t e d  once  as GL. 
The c r u d i a l  a s sumpt ion  b e h i n d  Zwicky's  a n a l y s i s  i s  t h a t  t h e  v o i c e l e s s  
a s p i r a t e s  can b e  r e p r e s e n t e d  as c l u s t e r s .  As ide  from t h e  f a c t  t h a t  t h i s  
would make t h e  r u l e s  i n  4.12 work (which is  presumably  c o u n t e r b a l a n c e d  by t h e  
o t h e x i s e  unneces sa ry  r u l e  4 . 1 2 d ) ,  t h e  o n l y  argument  g i v e n  f o r  t h i s  p o s i t i o n  
/ 
is a  v e r y  t enuous  o n e ,  b a s e d  on t h e  appea rance  of  a  l i n k i n g  vowel  b e f o r e  
c e r t a i n  c o n s o n a n t a l  e n d i n g s .  I t  is v e r y  d i f f i c u l t  t o  make any  c o n s i s t e n t  
g e n e r a l i z a t i o n s  abou t  t h e  a p p e a r a n c e  of t h i s  vowel;  however,  t h e r e  are 
t h r e e  c l a s s e s  of  r o o t s  which  g e n e r a l l y  t a k e  i t  (among o t h e r s ) :  1 )  r o o t s  
e n d i n g  i n  a  c l u s t e r  o f  c o n s o n a n t s ;  2 )  r o o t s  end ing  i n  a  r e t r o f l e x  ( e x c e p t  
t h e  2 from 5 a f t e r  - r ,  2, k, o r  - i ) ;  and 3 )  r o o t s  e n d i n g  i n  a  v o i c e l e s s  asp-  
i r a t e .  Zwicky h a s  g i v e n  ( e l s e w h e r e  i n  t h e  same work) a r a t h e r  shaky  
argument  t h a t  r o o t - f i n a l  r e t r o f l e x e s  s h o u l d  come from c l u s t e r s  o f  L p l u s  a  
d e n t a l .  I f  t h i s  is a c c e p t e d ,  t h e n  t h e  r e - a n a l y s i s  o f  v o i c e l e s s  a s p i r a t e s  
a s  c l u s t e r s  of s t o p  p l u s  q would p e r m i t  t h e  t h r e e  c l a s s e s  l i s t e d  above  t o  
b e  reduced  t o  t h e  one c l a s s  ' r o o t s  end ing  i n  a consonan t  c l u s t e r .  ' Even 
if a l l  of t h e  s t e p s  of  t h i s  argument  a r e  a c c e p t e d ,  however,  we a r e  a  l o n g  
way from e x p l a i n i n g  a l l  of t h e  o c c u r r e n c e s  o f  l i n k i n g  vowels ,  and i t  can  
h a r d l y  b e  coun ted  as s t r o n g  e v i d e n c e .  
More i m p o r t a n t  t han  t h e  above c o n s i d e r a t i o n s ,  however,  i s  t h e  f a c t  
t h a t  t h e r e  a r e  some forms i n  S k t  which s i m p l y  canno t  b e  accoun ted  f o r  a t  
a l l  under  Zwicky's  a n a l y s i s .  I n  p a r t i c u l a r ,  t h e r e  i s  a  s tem dhadh ( f rom 
t h e  r o o t  - dhZ) wh ich ,  among i t s  o t h e r  anomalous p r o p e r t i e s ,  is t r a d i t i o n a l l y  
d e s c r i b e d  a s  b e i n g  e x c e p t i o n a l  i n  t h a t  i t  d o e s  n o t  undergo Ba r tho lomae ' s  
l a t ~ .  Forms of  t h i s  s t e m  a r e :  
4 . 1 3  Stem: dadha-; 3 s g .  a c t . p r e s .  : d a d h a t i ;  2 p l . a c t . p r e s .  : 
d h a t t h a ;  3  d u . a c t . p r e s . :  d h a t t a s ;  2 p l . imper f .mid . :  
adhaddhvam l from /adhadh+dhvam/) 
We s e e  i n  t h i s  form t h a t  t h e  a s p i r a t i o n  o f  t h e  s econd  $-J d i s a p p e a r s  b e f o r e  
a l l  o b s t r u e n t s ,  i n  which c a s e  t h e  f i r s t  a p p e a r s  as s u r f a c e  &. B e f o r e  the  
e n d i n g s  which  b e g i n  w i t h  t o r  G, t h e  r o o t - f i n a l  s t o p  i s  d e a s p i r a t e d  and  
d e v o i c e d ,  i n s t e a d  of  b e i n g  s u b j e c t  t o  Ba r tho lomae ' s  law. I n  o r d e r  t o  
a c c o u n t  f o r  a  form l i k e  d h a t t h a  on t h e  b a s i s  o f  Zwicky's  a n a l y s i s ,  w e  must 
s a y  t h a t  t h e  r o o t  dlladh is  e x c e p t i o n a l  w i t h  r e s p e c t  t o  b o t h  GL' and BL'. 
I f  i t  undergoes  G L ' ,  i t  w i l l  a p p e a r  i n c o r r e c t l y  a s  d a t t h a ,  w h i l e  i f  i t  
unde rgoes  BL', i t  w i l l  appea r  w i t h  m e d i a l  -ddh- i n s t e a d  of  - t t h - .  T h i s  
d o u b l e  e x c e p t i o n a l i t y  is  a l r e a d y  a  l i a b i l i t y ;  i t  is i m p o s s i b l e  f o r  a form 
t o  b e  e x c e p t i o n a l  s imp ly  w i t h  r e s p e c t  t o  Ba r tho lomae ' s  l aw;  two e x c e p t i o n  
f e a t u r e s  are r e q u i r e d  t o  a c h i e v e  t h i s  e f f e c t .  E s p e c i a l l y  i n  e a r l y  texts  
l i k e  t h e  Rgveda, many forms a r e  e n c o u n t e r e d  which d o  n o t  show t h e  e f f e c t  
of  BL where t h e  c o n d i t i o n s  f o r  i t  a r e  m e t ,  b u t  a l l  o f  t h e s e  behave  l i k e  
dhadh i n  b e i n g  e x c e p t i o n a l  (on Zwicky ' s  a n a l y s i s )  t o  b o t h  GL' and BL'. NO 
forms  a r e  e n c o u n t e r e d  k h i c h  a re  e x c e p t i o n a l  w i t h  r e s p e c t  t o  o n l y  one  o f  
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these  r u l e s ,  which s t r o n g l y  s u g g e s t s  t h a t  t h e r e  is  on ly  one r u l e  invo lved .  
More i m p o r t a n t l y ,  however, i f  r o o t s  l i k e  dhadh a r e  marked a s  e x c e p t i o n a l  
wi th  r e s p e c t  t o  GL', a s  must be t h e  c a s e  i f  we a r e  t o  g e t  d h a t t h e ,  then  i t  
w i l l  be  i m p o s s i b l e  t o  g e t  d a d h a t i ,  a  form t o  which GL'  must apply .  There  
is thus  no  way a t  a l l  t o  account f o r  t h e  behav io r  of dhadh,  whether on 
p r i n c i p l e d  o r  on o t h e r  grounds.  S ince  t h e  complex of f a c t s  r e l a t e d  t o  dhadh 
is no t  r e s t r i c t e d  t o  t h i s  one r o o t  (which migh t ,  a f t e r  a l l ,  be  t r e a t e d  as 
pure ly  s u p p l e t i v e ) ,  b u t  i s  r a t h e r  a  f a i r l y  common s o u r c e  of i r r e g u l a r  
d o u b l e t s  i n  a r c h a i c  t e x t s ,  t h e  i n a b i l i t y  of Zwicky's a n a l y s i s  t o  encompass 
i t  a t  a l l  is a s e r i o u s  d e f e c t .  
It w i l l  b e  n o t i c e d  t h a t  t h e  s p i r i t  o f  Zwicky's s o l u t i o n  is  s i m i l a r  t o  
Whitney's ,  i n  t h a t  he  p r e v e n t s  GL from app ly ing  i n  p r e c f s e l y  t h e  c a s e s  whe re  
DaC b u t  n o t  BL w i l l  app ly  by b u i l d i n g  p a r t  of  t h e  a p p a r a t u s  of  t h e s e  r u l c s  
i n t o  t h e  f o r m u l a t i o n  of  G L ' .  K ipa rsky ' s  (1965) a n a l y s i s  i s  very  s i m i l a r ,  b u t  
he t a k e s  a s l i g h t l y  d i f f e r e n t  l i n e .  Kiparsky p roposes  t o  l e a v e  GL a s  f o r -  
mulated above ( 4 . 4 ) ,  b u t  t o  r e s t r i c t  DaC s o  t h a t  i t  does  n o t  app ly  b e f o r e  
t o r  th .  He does  n o t  d i s c u s s  t h e  formal  s t a t e m e n t  of  t h e  r e s u l t i n g  r u l e ,  and 
- -
i t  is  n o t  immediately obvious  t h a t  a  p l a u s i b l e  f o r m u l a t i o n  i s  p o s s i b l e .  It 
is  a g a i n  n e c e s s a r y  t o  d i s t i n g u i s h  t h e  c l a s s  of s o n o r a n t s  and v o i c e l e s s  s t o p s  
from t h e  c l a s s  c o n t a i n i n g  2, e, and - bh. Whatever problems b e s e t  Zwicky's 
a n a l y s i s  on t h i s  s c o r e  w i l l  p robably  b e  K i p a r s k y l s  a s  w e l l .  I n  any c a s e ,  
Kiparsky i s  f u r t h e r  c a l l e d  upon t o  invoke t h e  p r i n c i p l e  of c y c l i c  a p p l i c a t i o n ,  
a  p r i n c i p l e  which h a s  ( t o  d a t e )  no  s u p p o r t  i n  t h e  domain of s e p e n t a l  phono- 
logy.  K i p a r s k y ' s  r u l e s ,  and t h e  t y p i c a l  d e r i v a t i o n s  they  g i v e  r i s e  t o ,  a r e  
a s  f o l l o w s :  
4.14 a .  (DaC") [+ cons] [ -  t e n s e ]  / lS, dh,  b h ,  I/] 
(4 .14  c o n t i n u e d )  
b .  (GL)  [+ cons ]  [ -  t e n s e ]  / 
+ t e n s e  
. (BL)  [ + o b s t l  + I +  v o i c e l  I + t e n s e  
/ dhogh+ t i /  /dhugh+dhve/ /adhogh+am/ 
a )  I I /dhug+dhve/ I! 
f i r s t  b) / d o g h + t i /  I I / adogh+am/ 
c y c l e  
c) /dogh+dhi/  I 1  I I 
a) /dog+dhi /  I I I I  
s e cond  b I 1  I I I I 
c y c l e  
c) I I I 1  1 I 
Output :  [ d o g d h i ]  [dhugdhve] [adoham] 
Observe  t h a t  r e s t r i c t i n g  DaC s o  t h a t  i t  does  n o t  app ly  b e f o r e  L o r  & 
c o u l d  n e v e r  have  t h e  e f f e c t  of p r e s e r v i n g  a  s egmen t ' s  a s p i r a t i o n ;  i n  e v e r y  
c a s e ,  t h e  - t o r  & w i l l  become d o r  - dh when BL comes a round ,  and D a C  w i l l  
t h e n  a p p l y  on t h e , n e x t  c y c l e .  I t  is n o t  c l e a r ,  t h e r e f o r e ,  how t h i s  
r e s t r i c t i o n  on t h e  r u l e  c o u l d  e v e r  be i n c o r p o r a t e d  i n t o  i t  i n  t h e  p r o c e s s  
of  l anguage  l e a r n i n g .  N o t i c e  a l s o  t h a t  t h e  domain of  t h e  c y c l e  i s  t h e  same 
on b o t h  p a s s e s ;  t h e  o n l y  e f f e c t  o f  t h e  c y c l e  is t o  o b t a i n  a d i f f e r e n t  o r d e r  
o f  a p p l i c a t i o n  of  4 .14a  and 4.14b i n  t h o s e  forms t o  which 4 . 1 4 ~  d o e s  n o t  
a p p l y .  K i p a r s k y ' s  a n a l y s i s  must  b e  i-egarded a s  l a b o r e d  and  o v e r l y  complex. 
But n o t i c e  t h a t ,  i n  a d d i t i o n ,  t h e  s t em dhadh canno t  be  accoun ted  f o r  on 
t h i s  a n a l y s i s  any b e t t e r  t h a n  i t  cou ld  on Zwicky's .  I n  o r d e r  t o  g e n e r a t e  
d h a t t h a ,  i t  is n e c e s s a r y  n o t  on ly  t h a t  4 . 1 4 ~  n o t  app ly  ( e x c e p t i o n a l l y ) ,  
when i t  s h o u l d ,  b u t  a l s o  t h a t  4 .14a  a p p l y  ( e x c e p t i o n a l l y )  where  i t  s h o u l d  
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n o t .  T h i s  l a t t e r  k i n d  of  e x c e p t i o n  r u n s  t h e  r i s k  of comple te  i n c o h e r e n c e .  
But even  i f  dhadh is marked i n  some ( h i t h e r t o  unde f ined )  way s o  t h a t  4 .14a  
w i l l  app ly  t o  i t  even  i f  i t s  a n a l y s i s  i s  n o t  s a t i s f i e d ,  i t  w i l l  t h e n  become 
i m p o s s i b l e  t o  g e n e r a t e  d a d h a t i ,  s i n c e  t h e  ( i n c o r r e c t )  a p p l i c a t i o n  o f  4 . 1 4 a  
h e r e  w i l l  g i v e  t h e  i n c o r r e c t  * d h a d a t i .  Thus ,  K i p a r s k y ' s  a n a l y s i s  i s  s u b j e c t  
t o  t h e  o b j e c t i o n s  r a i s e d  a g a i n s t  Z w i c k y f s ,  and i s ,  l i k e  i t ,  t o  b e  r e j e c t e d .  
We s e e  t h a t  a l l  of t h e  ways t h a t  have  been  proposed  (by Whi tney ,  
Zwicky, and Kipa r sky )  t o  r e s o l v e  t h e  problem of  t h e  i n t e r r e l a t i o n s h i p  o f  
GL, BL and DaC f a i l  i n  one  way o r  a n o t h e r .  The problem i n  t h e  t r a d i t i o n a l  
a n a l y s i s ,  a s  h a s  been  p o i n t e d  o u t ,  i s  t h a t  t h e  r u l e s  GL and DaC a p p l y  i n  
d i f f e r e n t  o r d e r s ,  depending  on whe the r  t h e  form is a l s o  s u b j e c t  t o  BL. I n  
a  t h e o r y  o f  o r d e r i n g  a d m i t t i n g  o n l y  l i n e a r i z a b l e  o r d e r i n g  r e l a t i o n s h i p s ,  
s u c h  a  s i t u a t i o n  is of c o u r s e  i m p o s s i b l e ,  and r e q u i r e s  t h a t  t h e  r u l e s  b e  
r e f o r m u l a t e d .  S i n c e  such  r e f o r m u l a t i o n ,  however,  seems o u t  of  t h e  q u e s t i o n  
i f  we are t o  p r e s e r v e  t h e  r e q u i r e d  g e n e r a l i z a t i o n s  abou t  t h e  s t r u c t u r e  of 
S a n s k r i t ,  t h e  p l a c e  t o  l ook  f o r  an a l t e r n a t i v e  r e s o l u t i o n  i s  i n  t h e  c o n s t r a i n t s  
imposed on t h e  o r d e r i n g  r e l a t i o n .  
I n  s e e k i n g  a  s o l u t i o n  under  t h e  o r d e r i n g  t h e o r y  b e i n g  de fended  h e r e ,  
l e t  u s  b e g i n  by o b s e r v i n g  t h a t  t h e  forms o f  GL and BL a r e  s u c h  t h a t  t h e i r  
i n t e r a c t i o n  does  n o t  d e f i n e  a  marked o r  an unmarked o r d e r  between them. L e t  
u s  t h e n  p ropose  t h e  r e s t r i c t i o n  'GL p r e c e d e s  BLf a s  p a r t  o f  t h e  grammar o f  
S a n s k r i t .  Now, g i v e n  a  form l i k e  / bhudh+ ta / ,  we s e e  t h a t  t h e  o r d e r  'BL 
p r e c e d e s  ~ a C ' . i s  unmarked, f o r  t h e  o p p o s i t e  o r d e r  i s ,  i n  f a c t ,  a b l e e d i n g  
o r d e r  which  would e l i m i n a t e  a l l  p o s s i b l e  a p p l i c a t i o n s  of  BL from t h e  l anguage .  
Given t h a t  BL i s  a  r u l e  of  S a n s k r i t ,  t h e n ,  i t  must app ly  i n  t h i s  o r d e r  with 
r e s p e c t  t o  DaC. Now i n  a  form l i k e  / b h u d h + t a / ,  t h e  r u l e s  w i l l  a p p l y  i n  t h e  
o r d e r  GL - DL - DaC, r e s u l t i n g  i n  t h e  c o r r c c t  o u t p u t  [buddha] .  T h i s  is  t h e  
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o n l y  o r d e r  which is  c o n s i s t e n t  w i t h  t h e  r e q u i r e m e n t  'GL p r e c e d e s  B L ' ,  and 
a l s o  w i t h  t h e  unmarked o r d e r  'BL p r e c e d e s  DaC.' 
Now c o n s i d e r  a  form l i k e  / bhodh+sya+ t i / .  Rule BL canno t  app ly  t o  t h i s  
form,  s o  t h e  r e s t r i c t i o n  'GL p r e c e d e s  BL' c a n n o t  b e  r e l e v a n t  h e r e .  The two 
r u l e s  t h a t  c o u l d  a p p l y  a r e  GL and DaC. It a p p e a r s  t h a t  t h e  o r d e r  'GL p r e c e d e s  
DaC' i s  an  unmarked o n e ,  s i n c e  t h e  o p p o s i t e  o r d e r  removes r e p r e s e n t a t i o n s  t o  
which GL c o u l d  a p p l y .  R e c a l l ,  however,  t h e  o r i g i n a l  b a s i s  of  t h e  n o t i o n  
'unmarked o r d e r ' :  t h i s  was ' t h e  o r d e r  t h a t  maximizes t h e  a p p l i c a b i l i t y  o f  
t h e  r u l e s . '  Though i t  a p p e a r s  t h a t  'GL - DaC' i s  s u c h  an o r d e r ,  c o n s i d e r  
t h e  consequences  o f  a p p l y i n g  t h e s e  r u l e s  i n  t h i s  way: t h e  i n i t i a l  a s p i r a t e  
o f  e v e r y  o c c u r r e n c e  o f  a d i a s p i r a t e  r o o t  would b e  d e - a s p i r a t e d ;  a s  a r e s u l t ,  
t h e  c l a s s  o f  d i a s p i r a t e  r o o t s  would c e a s e  t o  e x i s t .  T h a t  i s ,  t h e s e  r o o t s  
would a l l  b e  r e a n a l y z e d  a s  o r d i n a r y  r o o t s  w i t h  u n a s p i r a t e d  i n i t i a l s  and 
a s p i r a t e d  f i n a l s .  Once t h i s  o c c u r r e d ,  t h e r e  would no l o n g e r  b e  any r e a s o n  
f o r  a  r u l e  l i k e  GL ? o  b e  i n  t h e  grammar, s i n c e  i t s  o n l y  r ema in ing  c a s e s  
would b e  t r e a t e d  a s  a s p e c i a l  f a c t  a b o u t  r e d u p l i c a t i o n .  Thus ,  w h i l e  i t  
a p p e a r s  t h a t  t h e  o r d e r  GL - DaC is  one  l e a d i n g  t o  w i d e r  a p p l i c a b i l i t y  f o r  
GL, i n  f a c t  s u c h  a n  o r d e r  would l e a d  t o  t h e  comple t e  e l i m i n a t i o n  of  GL from 
t h e  grammar. Given  t h e  r e s t  of t h e  grammar (and  l e x i c o n )  of t h e  l a n g u a g e ,  
t h e  f a c t  t h a t  GL i s  a  r u l e  o f  t h e  granmar means t h a t  i t  would b e  ( l o g i c a l l y )  
i m p o s s i b l e  f o r  i t  t o  a lways  app ly  b e f o r e  DaC, g i v e n  a l s o  a  r e a s o n a b l e  s e t  o f  
a s s u m p t i o n s  a b o u t  r e s t r u c t u r i n g .  We a r e  l e d  t o  c o n c l u d e ,  t h e r e f o r e ,  t h a t  t h e  
t r u l y  unmarked o r d e r  of GL and DaC i s  DaC - GL, and t h a t  t h e  o n l y  forms i n  which  
t h e  o t h e r  o r d e r  w i l l  b e  obse rved  a r e  t h o s e  i n  which some e x p l i c i t  r e q u i r e m e n t  
l e a d s  t o  t h i s .  T h i s  is  e x a c t l y  what is o b s e r v e d :  i n  t h e  forms l i k e  
/ b h o d h + s y a + t i / ,  where  o n l y  GL and DaC a p p l i e d ,  t h e y  a p p l i e d  i n  t h e  unmarked 
o r d e r  DaC - GL. I n  a  form l i k e  / b h u d h + t a / ,  however,  t h e  e x p l i c i t  o r d e r i n g  
i77 
r e l a t i o n s h i p  'GL precedes  BL' e n f o r c e s  ano the r  r e l a t i v e  o r d e r  on GL and DaC. 
S ince  t h i s  o r d e r  does n o t  c o n t r a d i c t  any e x p l i c i t  requirement  of t h e  grammar, 
i t  is p e r f e c t l y  pe rmissab le .  I t  is on ly  t h e  f a c t  t h a t  t h e  normal c a s e ,  t o  
which many forms ( l i k e  /bhodh+sya+t i / )  a r e  s u b j e c t ,  h a s  t h e  o r d e r  which 
p r e s e r v e s  t h e  e x i s t e n c e  v f  t h e  r u l e  GL t h a t  pe rmi t s  o t h e r  c a s e s  t o  e x i s t  
w i t h  t h e  o t h e r  o r d e r  of t h e s e  two r u l e s .  
Not ice  t h a t  whi le  t h e  o r d e r i n g  s t a t e m e n t  'GL p recedes  BL' seems 
a r b i t r a r y ,  i t  is i n  f a c t  d i c t a t e d  by t h e  f a c t s  of t h e  language.  That  i s ,  
assume we chose i n s t e a d  'BL precedes  GL'. Now BL - DaC h a s  been s e e n  t o  be  
unmarked; hence bo th  DaC and GL fo l low BL. The unmarked o r d e r  of  DaC and 
GL h a s  j u s t  been s e e n  t o  b e  DaC - GL; hence t h e  only  p o s s i b l e  o r d e r  of t h e  
t h r e e  r u l e s  would be BL - D a C  - GL. The r e s u l t  o f  apppying t h e  r u l e s  i n  
t h i s  o r d e r ,  however, would b e  t h e  i n c o r r e c t  "bhuddha. The f a c t s ,  t h e r e f o r e ,  
r e q u i r e  t h a t  t h e  o r d e r  of BL and GL be GL - BL i n  o r d e r  t o  e n f o r c e  t h e  
c o r r e c t  o rde r  on GL and DaC i n  forms t o  which BL a p p l i e s .  
Notice t h a t  t h e  stem dhadh is no longer  a problem. It i s  simply 
marked [-BL]; t h e  n o n - a p p l i c a b i l i t y  of  BL w i l l  t hen  have t h e  consequence 
t h a t  a  [ o m  l i k e  d h a t t h a  w i l l  b e  t r e a t e d  e x a c t l y  l i k e  any o t h e r  form t o  
which GL and DaC, b u t  n o t  BL, a p p l y ;  t h a t  i s ,  they  w i l l  a p p l y  i n  t h e  
(unmarked) o rde r  DaC - G L ,  a s  r e q u i r e d .  
The s o l u t i o n  which a r i s e s  from t h e  framework of assumpt ions  about 
o r d e r i n g  r e l a t i o n s  adopted h e r e ,  t h e n ,  p r e s e r v e s  t h e  i n t u i t i v e l y  c o r r e c t  and 
g e n e r a l l y  agreed upon form of t h e  impor tan t  g e n e r a l i z a t i o n s  about  t h e  
s t r u c t u r e  of S a n s k r i t ,  w i t h o u t  g i v i n g  r i s e  t o  a  paradox.  It a l s o  avoids  
t h e  d e f e c t s  which t h e  s o l u t i o n s  based on r e f o r m u l a t i o n s  of  t h e  r u l e s  were 
found t o  have. A s  s u c h ,  i t  c o n s t i t u t e s  s i g n i f i c a n t  ev idence  f o r  t h e  theory  
of l o c a l  o r d e r i n g ,  which makes i t  p o s s i b l e ,  and f o r  t h e  r e l a x a t i o n  of  t h e  
requirement of l i n e a r i z a b i l i t y .  
V.5 Turk i sh  harmony. Gne of t h e  b e s t  known phono log ica l  r u l e s  i n  any 
language is t h e  group of p rocesses  c o l l e c t i v e l y  c a l l e d  vowel (and consonant)  
harmony i n  Turkish .  F requen t ly  c i t e d  a s  t h e  very  t y p e  of a  phono log ica l  
r u l e ,  t h e  harmony p rocesses  i n  Turk i sh  have a  very  g e n e r a l  a p p l i c a b i l i t y ,  
and due t o  t h e  a g g l u t i n a t i v e  c h a r a c t e r  of t h e  language,  a r e  evidenced i n  
v i r t u a l l y  every  word. The d e s c r i p t i o n s  i n  t h e  t r a d i t i o n a l  grammars of 
Turk i sh  ( e . g . ,  S w i f t ,  1963, and K r e i d e r ,  1954) have tended t o  be  r a t h e r  
s k e t c h y ,  g e n e r a l l y  c o n s i s t i n g  of l i t t l e  more than a l i s t  of  t h e  p o s s i b l e  
sequences  of vowels £round i n t e r n a l  t o  words and morphemes. Lees (1961; 
1967) has  d i s c u s s e d  t h e  problem w i t h i n  the framework of g e n e r a t i v e  phonology; 
a  r e c e n t  d i s c u s s i o n  by F o s t e r  (1968) h a s  o rgan ized  a l l  of t h e  f a c t s  t h a t  
appear  r e l e v a n t ,  and forms t h e  b a s i s  of  t h i s  s e c t i o n .  
The f a c t s ,  i n  o u t l i n e ,  a r e  a s  fo l lows .  Turkish  words, which c o n s i s t  
of a  stem and a  number of s u f f i x e s ,  c o n t a i n  i n  g e n e r a l  on ly  vowels w i t h  t h e  
same v a l u e  f o r  the  f e a t u r e  [ i  b a c k ] ;  and fu r the rmore ,  a  h igh vowel i n  t h e  
second o r  a  l a t e r  s y l l a b l e  h a s  t h e  same v a l u e  f o r  t h e  f e a t u r e  [ t  round] as 
t h e  vowel i n  t h e  preceding s y l l a b l e .  Non-high vowels a f t e r  t h e  f i r s t  
s y l l a b l e  a r e  always [ -  round] ,  a common c h a r a c t e r i s t i c  of A l t a i c  languages.  
In a d d i t i o n ,  the  v e l a r s  / k ,  g/ have two shapes:  [+ back]  i n  words w i t h  [+ back]  
vowels,  and [- back]  i n  words w i t h  [ -  back]  vowels.  The l a t e r a l  l i q u i d  /1/ 
a l s o  h a s  two a l lophones:  a [+ back] ,  ' da rk  1' i n  words w i t h  [+ back]  vowels,  
and a  [ -  back] ,  ' l i g h t  1' (which may o r  may n o t  be  [+ h i g h ] ,  o r  p a l a t a l i z e d  
a s  w e l l )  i n  words w i t h  [- back]  vowels. A s  a  r e s u l t ,  most s u f f i x e s  i n  t h e  
language appear i n  a t  l e a s t  two p h o n e t i c  shapes ,  depending on the  va lues  of 
t h e  harmonizing f e a t u r e s  i n  t h e  stem. 
One of t h e  f i r s t  i s s u e s  which must be  reso lved  f o r  t h e  d e s c r i p t i o n  
of  t h i s  p rocess  is whether o r  n o t  ' consonant  harmony' ( i . e . ,  t h e  a l t e r n a t i o n s  
179 
i n  / k ,  g ,  1/) i s  t o  bc  accounted  f o r  a s  p a r t  of  t h e  same r u l e  a s  'vowel 
harmony. '  S i n c e  t h i s  harmony i n v o l v e s  one of  t h e  same f e a t u r e s  a s  does  
vowel harmony ( [ '  b a c k ] ) ,  t h e r e  i s  a  s t r o n g  t e m p t a t i o n  t o  s e e k  a  s i n g l e  
f o r m u l a t i o n  of  t h e  c l a s s  of  segments  a f f e c t e d  by ' backness  harmony. '  
F o s t e r  (19681, however,  a r g u e s  t h a t  t h e  two s h o u l d  n o t  be t r e a t e d  by t h e  
same r u l e .  H i s  f i r s t  p o i n t  i n  f a v o r  of  s e p a r a t i n g  them is  an argument from 
u n i v e r s a l  p h o n e t i c s .  The a s s i m i l a t i o n  of  b a c k n e s s  i n  v e l a r s  t o  t h a t  o f  
s u r r o u n d i n g  vowels is a v e r y  g e n e r a l ,  i f  n o t  u n i v e r s a l  phenomenon; t h e  
a s s i m i l a t i o n  of  t h e  backness  of  a vowel t o  t h a t  o f  a  n e i g h b o r i n g  vowel is 
r e s t r i c t e d  t o  a much s m a l l e r  c l a s s  o f  l a n g u a g e s .  S i n c e  t h e  one p r o c e s s  is 
f r e q u e n t l y  found w i t h o u t  t h e  o t h e r ,  t h e y  s h o u l d  n o t  be  i d e n t i f i e d  where  
t h e y  are found t o g e t h e r ,  as i n  T u r k i s h .  
The p l a u s i b i l i t y  of  t h i s  a rgumen t ,  t a k e n  by i t s e l f ,  i s  q u i t e  low. 
For  one t h i n g ,  i t  s h o u l d  b e  n o t e d  t h a t  t h e  a s s i m i l a t i o n  o f  1 i n  t h e  same way 
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a s  t h e  v e l a r s  i s  n o t  a s  w i d e l y  d i s t r i b u t e d .  More common is t h e  v e l a r i z a t i o n  
of /1/ b e f o r e  a  consonant  o r  /I boundary ,  w i t h  ' l i g h t  1' showing up i n t e r -  
v c c a l i c a l l y  and pe rhaps  i n i t i a l l y .  Thus ,  s i n c e  i t  a f f e c t s  /1/ as w e l l  a s  
/ k ,  g / ,  t h e  consonan t  harmony r u l e  w i l l  have  t o  b e  a  language  p a r t i c u l a r  
r u l e ,  l i k e  t h e  vowel harmony r u l e .  But f u r t h e r ,  as w i l l  b e  p o i n t e d  o u t  i n  
c h a p t e r  VI, t h e  l a n g u a g e - s p e c i f i c  r e a l i z a t i o n s  o f  u n i v e r s a l  p h o n e t i c  p r o c e s s e s  
o f t e n  have v e r y  p a r t i c u l a r  c o n d i t i o n s  which a r e  i n s e p a r a b l e  from t h e  g e n e r a l  
ones .  The argument from u n i v e r s a l i t y  o f  t h e  v e l a r  a s s i m i l a t i o n ,  t h e n ,  h a s  
l i t t l e  f o r c e .  
O the r  f a c t s  adduced by F o s t e r ,  however,  a r e  more i n d i c a t i v e  of  t h e  
s t a t u s  o f  consonant  harmony. He p o i n t s  o u t  t h a t  t h e r e  a r e  words l i k e  5 . l a  i n  
which t h e  v e l a r s ,  e x c e p t i o n a l l y ,  d o  n o t  a g r e e  i n  backness  w i t h  t h e  r ~ e i g h b o r i n g  
v c w e l s ,  bu t  which behave no rma l ly  w i t h  r e s p e c t  t o  vowel harmony, a s  i s  shown 
by t h e  s u f f i x e d  forms 5 . l b :  
5 . 1  a.  i. [ k l a r ]  . l j o b , p r o f i t l  ( e x c e p t i o n a l )  
ii. [ k a r  ] snow' ( r e g u l a r )  
b .  i. [k la rdan ]  ' because  of  p r o f i t 1  ( e x c e p t i o n a l  v e l a r ;  
r e g u l a r  harnlonic form of s u f f i x )  
ii. [ k a r d a n ]  ' b e c a u s e  of  snow' ( f u l l y  r e g u l a r )  
F u r t h e r ,  t h e r e  a r e  words l i k e  5.2 whose vowels a r e  e x c e p t i o n a l  w i t h  r e s p e c t  
t o  backness  harmony, b u t  whose harmonic consonan t s  a r e  r e g u l a r l y  a s s i m i l a t e d  
t o  t h e  n e i g h b o r i n g  vowels :  
5.2 a .  [ d a k l i k a ]  'moment' 
b. [ h n k l i k a t ]  t r u t h 1  
c .  [ h a r e k l e t ]  'movement' 
d .  [pe f  t a l l i ]  ' peach '  
On t h e  b a s i s  o f  t h e s e  two c l a s s e s  of  e x c e p t i o n s ,  w e  must conc lude  
t h a t  t h e  consonan t  harmony r u l e  i s  i n d e e d  s e p a r a t e  from t h e  vowel harmony 
r u l e .  We s e e  t h a t  t h e  v e l a r  harmony r u l e  i s  c o n d i t i o n e d  b y  a f o l l o w i n g  
vowel; o n l y  i f  t h e r e  i s  no f o l l o w i n g  vowel ( a s  i n  f i n a l  p o s i t i o n )  i s  i t  
n e c e s s a r y  t o  examine t h e  p r e c e d i n g  vowel. The p r o c e s s  would seem, t h e r e -  
f o r e ,  t o  b e  b e s t  e x p r e s s e d  a s  a ( d i s j u n c t i v e )  ne ighborhood schema: 9 
5.3 
[+ c o n s o n a n t a l ]  [ a  b a c k ]  % [ s t r i d e n ]  [i sylllo 
a back 
a n t e r i o r  
Having accoun ted  f o r  t h e  harmony i n  t h e  f e a t u r e  [ *  back]  i n  consonan t s ,  
we can t u r n  t o  t h e  c o r r e s p o n d i n g  harmony i n  vowels .  A s  s t a t e d  above ,  i n  reg-  
u l a r  roo t . s ,  t h e  backness  of t h e  s tem vowels d e t e r m i n e s  t h e  backness  of  
s u f f i x e s ,  and t h e  backness  o f  t h e  vowels i n  t he  stem i t s e l f  a g r e e s  a s  w e l l .  
I n  some r o o t s ,  however,  t h e  vowels of t h e  s t em do n o t  a g r e e ;  t h i s  i s  gener-  
a l l y  due t o  t h e  w o r d ' s  be long ing  t o  t h e  ( v e r y  l a r g e )  c l a s s  of  i ncomple t e ly  
a s s i m i l a t e d  borrowings  from Arab ic  and o t h e r  l anguages .  In  t h e s e  non-harmonic 
1 words,  i t  i s  g e n e r a l l y  t r u e  t h a t  t h e  l a s t  vowel o f  t h e  s t e m  d e t e r m i n e s  t h e  
backness  of t h e  s u f f i x  vowels :  
5 . 4  a .  z i y a r e t  ' v i s i t '  ; z i y a r e t i n i z d e n  ' b e c a u s e  of  you r  ( ~ 1 . )  
b .  k i t a b  ' b o o k ' ;  k i t a b l a r  ' books1  v i s i t  ' 
c .  e f y a  ' c o l l e c t i o n  o f  i t e m s ' ;  e y y a l a r  ' c o l l e c t i o n s  of  items' 
d.  g e f t a l i  ' p e a c h ' ;  g e f t a l i l e r i n  ' peaches  (gen.  p l . ) '  
S i n c e  t h e  backness  harmony r u l e  d o e s  n o t  a p p l y  w i t h i n  t h e s e  non-harmonic 
s t e m s ,  b u t  does  app ly  be tween t h e i r  l a s t  vowel and t h e  vowel of  a  s u f f i x ,  
we conc lude  t h a t  t h e  harmony r u l e  r e q u i r e s  t h e  p r e s e n c e  o f  a morpheme boun- 
d a r y  i n  i t s  a n a l y s i s .  l1 F u r t h e r m o r e ,  t h e r e  a r e  some s u f f i x e s  t h a t  c o n t a i n  
vowels n o t  s u b j e c t  t o  t h e  o p e r a t i o n  o f  t h e  r u l e ;  an example is  t h e  s u f f i x  
/ I y o r / ,  whose ' 0 '  - is n o t  s u b j e c t  t o  harmony p r o c e s s e s ,  b u t  is i n v a r i a n t .  
When t h i s  s u f f i x  a p p e a r s  w i t h  a  f ron t -vowe l  s t e m ,  s u c h  a s  / ge l - /  'come' ,  
I i t s  i n i t i a l  vowel  i s  marked [ -  b a c k ] ,  a s  e x p e c t e d ;  t h e  '0' - is  u g a f f e c t e d ;  and I f o l l o w i n g  vowe l s ,  such  as t h e  vowel  o f  t h e  s u f f i x  I-Im/ ' f i r s t  p e r s o n '  t a k e  
t h e  backness  o f  t h e  2 ( i . e . ,  become [+ b a c k ] ) :  
5.5 /gel+Iyor+Irn/  [ g l e l l i y o r m ]  'I am coming1 
S i n c e  t h e  backness  o f  a vowel a f f e c t s  o n l y  t h o s e  vowels  t h a t  f o l l o w  
I i t ,  w e  may assume t h e  a s s i m i l a t i o n  is  p r o g r e s s i v e  and n o t  r e g r e s s i v e .  As 
1 we saw above ,  consonan t  harmony o p e r a t e s  i n  b o t h  d i r e c t i o n s ;  t h i s  t y p o l o g i c a l  I d i f f e r e n c e  be tween t h e  r u l e s  i s  f u r t h e r  e v i d e n c e  of  t h e i r  s e p a r a b i l i t y .  We 
might  now f o r m u l a t e  t h e  r u l e  e i t h e r  as  an  i n f i n i t e  schema o r  a s  an i t e r a t i v e  
p r o c e s s  ( a s  d e s c r i b e d  above i n  s e c t i o n  I V . 3 ) .  I t  seems b e t t e r  t o  w r i t e  t h e  
r u l e  a s  i t e r a t i v e ,  however. R e c a l l  t h a t  c e r t a i n  vowels  a r e  non-harmonic, 
I and t h a t  a  g i v e n  ' ha rmon ic  domain '  e x t e n d s  j u s t  up t o  s u c h  a vowel ,  and t h e  I s t r i n g  f o l l o w i n g  i t  is  a n o t h e r  ' h a r m o n i c  domain . '  I f  t h i s  i s  f o r m u l a t e d  a s  
I f e a t u r e :  
5.6 [+ s y l l ]  -) [ a  back]  / 
Not ice  t h a t  t h e  f e a t u r e  [ +  HAEU4] h a s  no d i r e c t  i n t e r p r e t a t i o n ;  eve ry  vowel 
I must be marked f o r  i t ,  and t h e  f a c t  t h a t  i t s  f u n c t i o n  is  p u r e l y  and s imply I t o  p r e v e n t  t h e  harmony r u l e  from app ly ing  is unexpressed.  There  is  no I reason  why o t h e r  r u l e s  of t h e  grammar could n o t  change i t ,  o r  a t  l e a s t  b e  I s e n s i t i v e  t o  i t .  Current  r e s e a r c h  i n  g e n e r a t i v e  phonology seems t o  i n d i c a t e  
t h a t  such  a  powerful  d e v i c e  f o r  d e a l i n g  w i t h  excep t ions  is  n o t  needed o t h e r -  
w i s e ;  a n o t h e r  s o l u t i o n  t o  t h i s  problem would c e r t a i n l y  b e  p r e f e r a b l e .  I f  
we w r i t e  t h i s  r u l e  a s  an i t e r a t i v e  schema, however, such a  d e v i c e  is n o t  
n e c e s s a r y ;  i t  i s  never  n e c e s s a r y ,  i n  t h i s  c a s e ,  t o  d e l i m i t  t h e  range of a 
I given  harmony, b u t  s imply t o  i n d i c a t e  f o r  a  g iven  vowel t h a t  i t  is  excep- t i o n a l  w i t h  r e s p e c t  t o  a  g iven  r u l e .  The use  of such s p e c i f i c  e x c e p t i o n  I f e a t u r e s ,  i n h e r e n t l y  r e s t r i c t e d  t o  de te rmin ing  t h e  a p p l i c a b i l i t y  of  a  s i n g l e  I r u l e ,  a r e  w e l l  e s t a b l i s h e d  d e v i c e s  i n  phonology, a s  opposed t o  t h e  g r e a t e r  I power of pure ly  a r b i t r a r y  e x c e p t i o n  f e a t u r e s .  We can thus  w r i t e  t h e  backness  I harmony r u l e  a s  fo l lows:  
I 5.7 ( i t e r a t i v e )  
+ s y l l  [+ s y l l l  j back1 I Co+ co 
I We can a s k ,  concerning t h e  f o r m u l a t i o n  of r u l e  5 .7 ,  whether  i t  is  I c o r r e c t  t o  e x p r e s s  i t  a s  an 2 - r u l e ,  a r  whether  i t  might n o t  b e  t h e  c a s e  I t h a t  a l l  s u f f i x e s  have a  s i n g l e  v a l u e  f o r  t h e  f e a t u r e  [ *  b a c k ] ,  and t h a t  I t h e  harmony r u l e  simply produces t h e  o t h e r  v a l u e  when t h i s  i s  what i s  
r e q u i r e d .  I n  f a c t ,  i l iare  is  svme reason t o  b e l i e v e  t h a t  t h i s  l a t t e r  
s u g g e s t i o n  i s  c o r r e c t ;  t h e r e  a r e  a  l a r g e  number of words i n  T u r k i s h  t h a t  
I s h o u l d ,  a p p a r e n t l y ,  t a k e  back  vowel s u f f i x e s ,  b u t  i n s t e a d  t a k e  f r o n t  vowel I s u f f i x e s  : 12  
5.8 a .  u s u l  ' s y s t e m ' ;  usultirn 'my s y s t e m '  
b .  a l k o l  ' a l c o h o l '  ; a l k o l l u  ' h i s  a l c o h o l '  
c .  h e l a l l  ' l e g i t i m a t e  p r o p e r t y 1 ;  h e l a l  i n  ' y o u r  l e g .  p r o p e r t y '  
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d .  k a l b  ' h e a r t f ;  k a l b i m  'my h e a r t f  
e .  klab ' a n k l e ' ;  k l a b i  ' h e r  a n k l e '  
f .  h a r f  ' l e t t e r  o f  t h e  a l p h a b e t '  ; h a r f l e r  ' l e t t e r s '  
g .  k a b a h a t  ' f a u l t '  ; k a b a h a t t i  ' h i s  f a u l t '  
h .  s a a t  'wa tch ,  t i m e ' ;  s a a t i m  'my w a t c h '  
i. imsak  ' f a s t i n g ' ;  imsakk inden  ' on  a c c o u n t  of h i s  f a s t i n g '  
A l a r g e  number o f  t h e s e  words end i n  ( e x c e p t i o n a l )  1 t r a d i t i o n a l  a c c o u n t s  f; 
of  t h e  phenomenon have  g e n e r a l l y  a t t e m p t e d  t o  e x t a b l i s h  t h i s  a s  t h e  f e a t u r e  
c o n d i t i o n i n g  t h e  s u f f i x  vowels .  A s  t h e  examples  above  show, however, t h e  
phenomenon is  by no  means c o n f i n e d  t o  words i n  f i n a l  -1 F o s t e r  h a s  n o t e d  
-is 
t h i s ,  and s u g g e s t e d  t h a t  i n  f a c t  any consonan t  ( a t  l e a s t  i n  f i n a l  p o s i t i o n )  
can  b e  p a l a t a l i z e d ,  w i t h  t h i s  f e a t u r e  l a t e r  e l i m i n a t e d  from p h o n e t i c  r e p r e s -  
e n t a t i o n s  f o r  a l l  c o n s o n a n t s  e x c e p t  [ k  1, g l ,  l l ] .  The backness  harmony r u l e ,  
t h e n ,  w i l l  b e  s e n s i t i v e  t o  t h e  b a c k n e s s  o f  e i t h e r  a f i n a l  vowel o r  a  f i n a l  
consonan t  o f  t h e  s t e m .  T h i s  seems a s e r i o u s  c a s e  o f  t h rowing  o u t  t h e  baby 
w i t h  t h e  b a t h w a t e r ;  t h e  f e a t u r e  p o s i t e d  f o r  c o n s o n a n t s  h a s  no  s u p p o r t i n g  
e v i d e n c e  w h a t s o e v e r ,  and t h e r e  a r e  no  o t h e r  g r o u n d s ,  u n i v e r s a l  o r  p a r t i c u l a r ,  
t h a t  would l e n d  i t  p l a u s i b i l i t y .  
Suppose ,  however,  t h a t  t h e  s u f f i x e s  h a v e  vowels  t h a t  a r e  r e p r e s e n t e d  
a s  [ -  b a c k ]  i n  u n d e r l y i n g  fo rms ,  and t h e  harmony r u l e  s i m p l y  makes c e r t a i n  
vowels  [+ b a c k ] .  Then t h e  s t e m s  i n  5.8 can  s i m p l y  b e  marked a s  e x c e p t i o n s  
t o  t h e  harmony r u l e ,  i n  t h a t  f o l l o w i n g  s u f f i x e s  a r e  n o t  a f f e c t e d .  I n  t h a t  
c a s e ,  t h e r e  w i l l  b e  no  r e a s o n  e i t h e r  t o  a l t e r  t h e  r e p r e s e n t a t i o n s  of  t h e i r  
f i n a l  c o n s o n a n t s  o r  t o  r e f o r m u l a t e  t h e  r u l e  s o  t h a t  i t  i s  s e n s i t i v e  t o  e i t h e r  
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a vowel o r  a  consonant.  On t h i s  a n a l y s i s ,  t h e  backness harmony r u l e  w i l l  
be a s  fo l lows :  
5.9 ( i t e r a t i v e )  
+ s y l l  [+ sy1l1 -4 [+ back]  I baed Co+ co  
The remaining harmonic process  t o  be  accounted f o r  is  t h a t  invo lv ing  
t h e  f e a t u r e  [ *  round].  I t  w i l l  be r e c a l l e d  t h a t  only  high vowels p a r t i c i p a t e  
i n  t h i s  harmony, s i n c e  non-high vowels a f t e r  the  f i r s t  s y l l a b l e  ( i n  r e g u l a r  
words) a r e  always ncn-round. We can thus wri te .  a s i n g l e  r u l e  t o  unround 
vowels a f t e r  t h e  f i r s t  s y l l a b l e :  
5.10 [+ s y l l ]  [ -  round] / V Co 
Such a  r u l e  w i l l  be  unnecessary ,  however, i f  we s imply r e p r e s e n t  a l l  s u f f i x e s  
a s  having t h e  under ly ing  shape wi th  a  [ -  round] vowel; i n  t h a t  c a s e ,  a vowel 
which would o the rwise  be e x c e p t i o n a l  t o  5 .10,  such  a s  t h e  - o  of 1 - I y o r / ,  is  
simply one t h a t  i s  [+ round] i n  the l ex icon .  l3 1Je can now fo rmula te  t h e  
rounding harmony r u l e  a s  fo l lows :  
Th i s  r u l e  w i l l  a l s o  be an i t e r a t i v e  one. It is  p o s s i b l e  t o  c o l l a p s e  i t  w i t h  
t h e  backness harmony r u l e  ( 5 . 9 ) ,  though t h e  r e s u l t a n t  sav ing  is  minimal: 
Condi t ions :  i f  a  and b, then 2; i f  ci,  then 2 
- 
Rule 5 .12,  then ,  r e p r e s e n t s  Turkish  vowel harmony, whi le  5 . 3  above r e p r e s e n t s  
the  ( d i s t i n c t )  p rocess  of consonant harmony. 
There a r e  two sets of  excep t ions  t o  t h e  above r u l e s  t h a t  can be pre-  
d i c t e d  s y s t e m a t i c a l l y .  The f i r s t  such c l a s s  i s  t h a t  o f  forms s u b j e c t  t o  
so -ca l l ed  ' l a b i a l  a t t r a c t i o n . '  Th i s  i s  a process  whereby t h e  second vowel 
3f a  s tem may be  rounded even though t h e  f i r s t  is unround, i f  t h e  second 
is h i g h ,  t h e  f i r s t  i s  2, and a  consonant c l u s t e r  i n c l u d i n g  a t  l e a s t  one 
l a b i a l  i n t e r v e n e s .  Such s tems a r e  t h e  fo l lowing :  
5 .13 a .  3abuk ' q u i c k '  
b. ~ a m u k a  'sand-smelt '  
c .  hamul ' p a t i e n t '  
d. maymun 'monkey' 
e. samsun ' m a s t i f f '  
f .  havruz  'chamberpot'  
g. karmuk ' g r a p p l i n g  i r o n '  
Th i s  p rocess  is  conf ined  t o  s t e m - i n t e r n a l  vowels,  and does n o t  app ly  a c r o s s  
morpheme boundar ies ;  i t  i s  t h u s  t o  b e  r e p r e s e n t e d  by a l e x i c a l  s t r u c t u r e  
The rounding of s u i f i x e s  fo l lows  p r o p e r l y  from t h e  rounding of t h e  f i n a l  
vowels of t h e s e  s tems.  
A more d i f f i c u l t  s e t  of e x c e p t i o n s ,  however, is t h e  r e s u l t  of  t h e  
p rocess  c a l l e d  by Lees (1967) ' ~ a l a t a l  umlaut. '  Th i s  phenomenon v a r i e s  
somewhat w i t h  t h e  d i a l e c t  under c o n s i d e r a t i o n ;  however, 
"The essence  of  t h e  p a l a t a l  umlaut of t h e  I s t a n b u l  d i a l e c t  
i s  t h e  fo l lowing :  a  s h o r t  vowel i s  unrounded immediately 
b e f o r e  a  p a l a t a l  / y ,  5 ,  j ,  5 ,  cj w i t h i n  word boundar ies  i f  
morpheme-final o r  i f  n o t  i n  t h e  f i r s t  s y l l a b l e  of t h e  word 
and i s ,  moreover,  a l s o  r a i s e d  t h e r e  i f  t h a t  p a l a t a l  is  
fol lowed immediately by a  vowel. Thus, we would have t h e  
fo l lowing  p ronunc ia t ions  : 
From t h e  l a s t  example we s e e  t h a t  t h e  r e g u l a r  vowel-harmony 
r u l e s  a s s i m i l a t e  vowels t o  a  p r e c e d i n g  vowel a f t e r  t h e  l a t t e r  
h a s  a l r e a d y  undergone t h e  p a l a t a l  a s s i m i l a t i o n ,  and t h e r e f o r e  
t h a t  t h e  r u l e  f o r  rounding  must f o l l o w  t h e  p a l a t a l  umlaut r u l e . "  
( L e e s ,  1967,  pp. 289-90) 
  he segments which produce  t h e  a p p l i c a t i o n s  o f  t h e  r u l e  are a l l  [+ h i g h ,  
- b a c k ] ;  u n f o r t u n a t e l y ,  s o  a r e  / k l ,  g l ,  (and p e r h a p s )  ll/. We c o u l d  pe rhaps  
c l a im t h a t  y i n  T u r k i s h  is  a p a l a t a l - a l v e o l a r  g l i d e ,  r a t h e r  t h a n  a  p a l a t a l ;  
i n  t h a t  c a s e ,  t h e  c l a s s  r e q u i r e d  would b e  t h a t  of  [+ h i g h ,  - b a c k ,  + c o r ]  
segments .  There  is  no p a r t i c u l a r  p h o n e t i c  m o t i v a t i o n  f o r  t h i s  move, however;  
i t s  assumpt ion  i n  t h e  f o r m u l a t i o n  of  t h e  r u l e  below c a n n o t  b e  r e g a r d e d  as 
more than  a  n o t a t i o n a l  d e v i c e :  
% h i g h  
+ I + $@o - ga 1- + b a c g  c o r  g+ s~l lb  
C o n d i t i o n s :  i f  2, t h e n  - b ;  i f  - c ,  t h e n  - d. 
R e c a l l  L e e s '  s t a t e m e n t  quoted  above t o  t h e  e f f e c t  t h a t  5 . 1 5  must 
p recede  rounding  harmony ( t h e  p a r t  of 5.12 r e p r e s e n t e d  by 5 . 1 1 ) ,  b e c a u s e  t h e  
unrounding of  vowels by 5 .15  r e s u l t s  i n  unrounded s u f f i x  vowels where rounded 
ones  would o t h e r w i s e  b e  e x p e c t e d .  Note t h a t  t h i s  c o u l d  n o t  be i n c o r p o r a t e d  
s imply  a s  a c o n d i t i o n  on 5 .12 ,  f o r  t h e  f o l l o w i n g  r e a s o n s .  F i r s t ,  t h e  r u l e  
5.15 i s  needed i n  t h e  grammar i n  any e v e n t ,  t o  a c c o u n t  f o r  t h e  unruunding 
of vowels such  a s  t h e  second vowel of [ i i y iy iy ]  which would o t h e r w i s e  be  round.  
To impose an e x t r a  c o n d i t i o n  on 5.12 would r e q u i r e  t h e  comple te  r e s t a t e m e n t  
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o f  r u l e  5.15 as a  p a r t  of  5 . 1 2 ,  and would r e s u l t  i n  t h e  l o s s  of  t h e  g e n e r a l -  
i z a t i o n  t h a t  vowels a f t e r  a p a l a t a l - m l a u t e d  vowel a r e  [ -  r o u n d ]  because  t b a t  
vowel h a s  been  unrounded by 5 .15 .  Fu r the rmore ,  t h e r e  a r e  d i a l e c t s ,  such  a s  
one  d i s c u s s e d  by F o s t e r  (1968) ,  in which t h e  p a l a t a l  umlaut r u l e  o n l y  r a i s e s  
t h e  vowel,  and does n o t  unround i t ;  i n  t h e s e  d i a l e c t s ,  t h e  s u f f i x e s  t h a t  
f o l l o w  p a l a t a l - u m l a u t e d  vowels a r e  s t i l l  round i f  t h e  b a s i c  umlauted vowel 
was roundable .  I n  t h i s  d i a l e c t ,  t h e n ,  /iigiifme+yiy/ g i v e s  n o t  [ii$iimiyigl,  
as i n  t h e  d i a l e c t  d e s c r i b e d  by Lees  t o  which 5.15 a p p l i e s ,  b u t  r a t h e r  
[ i i ~ i i m i i y u ~ ] .  I f  t h e  unrounding  o f  vowels a f f e c t e d  by 5 .15  and t h e  unround 
vowels of s u f f i x e s  f o l l o w i n g  such  vowels were  s e p a r a t e  f a c t s ,  as would be 
c l a imed  by s t a t i n g  t h e  fo rmer  as 5 .15  and t h e  l a t t e r  as a c o n d i t i o n  on 5 .12 ,  
w e  would e x p e c t  them t o  v a r y  i n d e p e n d e n t l y ;  i n s t e a d  we f i n d  t h a t  t h e  o n l y  
a p p a r e n t  p o s s i b i l i t i e s  a r e  b o t h  ( a s  i n  I s t a n b u l )  o r  n e i t h e r  ( a s  i n  t h e  North 
A n a t o l i a n  d e s c r i b e d  by F o s t e r ) .  We must  t h e r e f o r e  assume t h a t  t h e  [- round]  
q u a l i t y  of t h e  s u f f i x e s  i n  t h e  words c i t e d  by Lees i n  t h e  q u o t e  above is a 
consequence  of  t h e  ~ p p l i c a t i o n  of  round ing  harmony t o  t h e s e  s u f f i x e s  a f t e r  
t h e  vowels a f f e c t e d  by  5 .15  have  a l r e a d y  been  unrounded. 
I f ,  however, round ing  harmony a p p l i e s  t o  t h e  o u t p u t  o f  p a l a t a l  umlaut ,  
w e  w i l l  s t i l l  g e t  t h e  wrong r e s u l t s .  I n  t h i s  case, t h e  vowel which was 
unrounded by p a l a t a l  umlaut  w i l l  s imp ly  b e  rounded a g a i n  by  rounding  harmony, 
and t h e  f o l l o w i n g  s u f f i x e s  w i l l  be  rounded as w e l l .  T h u s ,  t h e  F o s t e r  d i a l e c t  
w i l l  be  t h e  on ly  one g e n e r a b l e .  I t  seems i m p o s s i b l e  t o  o r d e r  5.12 and 5.15 
i n  e i t h e r  o r d e r  -- i f  t h e y  app ly  i n  t h e  o r d e r  5.12 - 5 .15 ,  we w i l l  g e t  
[ i i3iy"y] i n s t e a d  of  [ $ i y i g ] ,  w h i l e  i f  t hey  apply  i n  t h e  o r d e r  5.15 - 5.12 ,  
w e  w i l l  g e t  [iigiiy:~]. 
Lees so lved  t h i s  problem of u r d e r i n g  ( i n  Lees ,  1967) by a p p l y i n g  t h e  
r u l e s  i n  t h e  o r d e r  5 .15  - 5 . 1 2 ,  and h a v i n g  5 .15  i n t r o d u c e  an  ad hoc  d i a c r i t i c  
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' [ -  rounding harmony] ' ,  which t h e n  p reven ted  5.12 from app ly ing .  P e r m i t t i n g  
r u l e s  t o  i n t r o d u c e  d i a c r i t i c  f e a t u r e s  is  a  d e v i c e  whose power cannot  r e a d i l y  
be imagined; Chomsky and H a l l e  (1968) s u g g e s t e d  t h a t  i t  might b e  p o s s i b l e  f o r  
r u l e s  t o  i n t r o d u c e  t h e  f e a t u r e  [ -  nex t  r u l e ] ,  b u t  t h i s  dev ice  h a s  been c a l l e d  
i n t o  q u e s t i o n  a s  e x c e s s i v e l y  powerful .  I n  any c a s e ,  t h e  f e a t u r e  [ -  n e x t  r u l e ]  
would have t o  b e  a s s i g n e d  n o t  t o  t h e  whole morpheme, a s  Chomsky and H a l l e  
s u g g e s t ,  b u t  on ly  t o  t h e  p a r t i c u l a r  segment a f f e c t e d  by 5.15. A s o l u t i o n  
t h a t  does n o t  i n v o l v e  r u l e s  i n t r o d u c i n g  d i a c r i t i c  f e a t u r e s  s h o u l d  b e  found,  
i f  a t  a l l  p o s s i b l e .  
One such s o l u t i o n  t h a t  cou ld  b e  p r e s e n t e d  r e s t s  on t h e  p r i n c i p l e  of 
extended d i s j u n c t i v e  o r d e r i n g  s u g g e s t e d  above i n  s e c t i o n  I V . 5 .  S i n c e  t h e  
c l a s s  of forms i n  which a  vowel which shou ld  b e  rounded by 5.12 shou ld  a l s o  
b e  unrounded by 5.15 is a p r o p e r  s u b s e t  of t h e  c l a s s  of forms which shou ld  
simply b e  rounded by 5.12,  and s i n c e  5.12 and 5.15 b o t h  s p e c i f y  t h e  v a l u e  
of t h e  f e a t u r e  [ *  round] ,  i t  might b e  p o s s i b l e  t o  invoke t h i s  p r i n c i p l e  t o  
e x p l a i n  t h e  f a c t  t h a t  5.15 ( t h e  more s p e c i f i c  r u l e )  a p p l i e s  t o  t h e  e x c l u s i o n  
of  5.12. Th i s  s o l u t i o n  t o  t h e  o r d e r i n g  problem remains  a p o s s i b i l i t y ,  b u t  
t h e  u n c e r t a i n t i e s  su r round ing  t h e  e x t e n s i o n  of  t h e  p r i n c i p l e  o f  d i s j u n c t i v e  
o r d e r i n g  sugges ted  i n  IV.5 make i t  an i n s e c u r e  one. 
Another p o s s i b i l i t y  f o r  a  s o l u t i o n  t o  t h i s  o r d e r i n g  paradox i n v o l v e s  
c r u c i a l l y  t h e  fo rmula t ion  of rounding harmony a s  an i t e r a t i v e  r u l e ,  r a t h e r  
than a s  an i n f i n i t e  schema. I f  t h e  rounding harmony r u l e  a p p l i e s  t o  i ts  
own o u t p u t ,  p r o g r e s s i v e l y  working i t s  way a c r o s s  t h e  word, t h e n  each  vowel ' s  
rounding is due t o  a s e p a r a t e  a p p l i c a t i o n  of 5.12. I f  we a l lowed 5.15 t o  
apply between two a p p l i c a t i o n s  of 5.12,  t h e  c o r r e c t  r e s u l t s  could  b e  o b t a i n e d .  
Th i s  fo l lows  from t h e  f a c t  t h a t  t h e  unmarked o r d e r  of 5.12 and 5 .15  f o r  any 
p a r t i c u l a r  vowel must be  5.12 - 5.15,  s i n c e  i t  i s  on ly  t h e  a p p l i c a t i o n  of 
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5.12 t h a t  p r o d u c e s  a  rounded vowel t h a t  can  b e  a f f e c t e d  by 5 .15 .  T h i s  must 
I t h e r e f o r e  b e  a  f e e d i n g  o r d e r .  Once 5 .15  h a s  a p p l i e d  t o  t h e  vowel ,  i t  would 
appea r  t h a t  t h e  unmarked s t a t e  would be  t o  p e r m i t  5 .12  t o  r e - app ly ,  r o u n d i n g  
t h e  vowel once  a g a i n .  Observe ,  however, t h a t  t h i s  would n u l l i f y  t h e  e f f e c t  
of t h e  [ -  r o u n d ]  p o r t i o n  o f  5 .15 ,  r e s u l t i n g  i n  t h e  e l i m i n a t i o n  of t h i s  sub-  
I r u l e  from t h e  grammar. I t  i s  t h u s  a p p a r e n t  t h a t  i f  r u l e s  5 .12  and 5 .15  are 
i n  t h e  grammar a t  a l l ,  t h e  unmarked o r d e r  o f  t h e i r  a p p l i c a t i o n  t o  a  g i v e n  
vowel must b e  5 .12  - 5 .15 ,  w i t h  no s u b s e q u e n t  r e - a p p l i c a t i o n  of  5 .12 .  We 
have ,  t h e n ,  d e r i v a t i o n s  l i k e  t h e s e :  
5 .16  a. /oku+rni;+t+in+iz/ 
5.12 : /okuhnua+t+in+iz /  
5 . 1 5  : / o l c ~ ~ ~ + t + i n + i z /  
5 .12 :  /okutmlg+t+in+iz /  
5 .12  : / o k u + m ~ ~ + t + r n + i z /  
b. l y t + ~ i ? /  
5.15:  /Ugi+yiy/  
C. / u$u+me+yig / 
5.15  : / ~ ~ u + m i + y i ? /  
The i m p l i c a t i o n s  of t h i s  a n a l y s i s  f o r  t h e  p r i n c i p l e  of l i n e a r i z a b i l i t y  a r e  
c l e a r :  a s i d e  from t h e  f a c t  t h a t  i t e r a t i v e  a p p l i c a t i o n  i n  g e n e r a l  v i o l a t e s  
t h e  p r i n c i p l e  of  i r r e f l e x i v i t y ,  t h e  p o s s i b i l i t y  o f  5 .15  a p p l y i n g  between 
two ( p o t e n t i a l )  a p p l i c a t i o n s  of 5.12 ( e . g . ,  i n  5 . 1 6 a ,  t o  t h e  vowel of  
/ h i s+ /  and t o  t h e  vowel of /+ in+ / )  v i o l a t e s  t h e  p r i n c i p l e  of a s syme t ry .  
Notice t h a t  what i s  important  i s  n o t  t h e  a p p l i c a t i o n  of 5.12 t o  /+mis+/ and 
/+in+/ 2s a  backing r u l e ,  b u t  t h e  p o s s i b l e  a p p l i c a t i o n  of i t  a s  a  rounding 
r u l e .  The fo rmula t ion  of 5.12 a s  an  i t e r a t i v e  r u l e ,  t h e n ,  t o g e t h e r  w i t h  t h e  
p o s s i b i l i t y  of app ly ing  a n o t h e r  r u l e  between two p o s s i b l e  a p p l i c a t i o n s  o f  i t ,  
y i e l d s  a  s o l u t i o n  t o  t h e  o r d e r i n g  problem cons ide red  h e r e  wi thou t  an a p p e a l  
t o  e i t h e r  d i a c r i t i c  f e a t u r e s  ( a s  i n  Lees '  s o l u t i o n )  o r  an e x t e n s i o n  of  
d i s j u n c t i v e  o rde r ing .  
V.6 Chafe ' s  theory  of ' p e r s i s t e n t  r u l e s ' .  I n  a  r e c e n t  paper ,  Chafe (1968) 
h a s  g iven two o t h e r  examples of phono log ica l  problems whose s o l u t i o n  appears  
t o  v i o l a t e  t h e  c o n d i t i o n  of l i n e a r i z a b i l i t y ,  t o  which he g i v e s  a  d i f f e r e n t  
i n t e r p r e t a t i o n  than t h a t  assumed here .  The problems a r e  r e p e a t e d  h e r e  for 
convenience.  
The f i r s t  s e t  of r u l e s  i s  from Caddo, an  American I n d i a n  language.  
The f i r s t  r u l e  (Chafe ' s  C1) s t r e s s e s  a  vowel b e f o r e  a  ' r e s o n a n t '  (= n a s a l  
o r  g l i d e )  followed by  a  s t r e s s e d  vowel: 
6 . 1  [+ s y l l ]  [+ s t r e s s ]  / 
The second r u l e ,  which Chafe does  n o t  s p e c i f y  i n  d e t a i l ,  d e l e t e s  c e r t a i n  
i n t e r n a l  u n s t r e s s e d  vowels. Idhen t h e s e  two apply  t o  a  form l i k e  cihawAynikah 
'we have run away', r u l e  6 . 1  a p p l i e s  f i r s t  t o  s t r e s s  t h e  second vowel, r e s u l t -  
i n g  i n  t h e  i n a p p l i c a b i l i t y  of  t h e  vowel dropping r u l e  ( ' C 2 ' )  t o  t h i s  vowel. 
Thus,  we o b t a i n  cihzwsynikah.  T h i s  shows t h a t ,  f o r  aqy g iven  vowel, 6 . 1  
rnus t precede C2. 
Another r u l e  t h a t  i n t e r a c t s  w i t h  t h e s e  two c o n v e r t s  a sequence of  
vowel p l u s  5 i n t o  a  s t r e s s e d  vowel i n  t h e  p o s i t i o n  b e f o r e  two n o n - s y l l a b i c  
segments : 
6.2 [+ s y l l ]  h  [ -  s y l l ]  [ -  s y l l ]  1 Q 3 4  
1 2 3 4 + [+ s t r e s s ]  
Given a  form l i k e  hanahya?ah ' t h e r e  a r e  many' ,  t h e  vowel-dropping r u l e  (C2) 
a p p l i e s  t o  t h e  t h i r d  vowel,  y i e l d i n g  hanahy?ah ;  t h i s ,  i n  t u r n ,  i s  a f f e c t e d  
by r u l e  6.2 above ,  y i e l d i n g  haniiy?ah,  which i s  then  s u b j e c t  t o  6 . 1 ,  y i e l d i n g  
t h e  form hSnAy?ah. Thus ,  a l t h o u g h  f o r  any one  vowel r u l e  6 . 1  must p r e c e d e  
C2, t h e r e  are forms i n  which C2 must p r e c e d e  6 . 2 ,  which i n  t u r n  p r e c e d e s  6.1. 
I t  w i l l  b e  s e e n  t h a t  6 . 1  and C2 a r e  s o  r e l a t e d  t h a t  e i t h e r  o r d e r i n g  of  them 
( a l o n e )  is a  b l e e d i n g  o r d e r ;  i f  6 . 1  a p p l i e s  f i r s t ,  some vowels t h a t  c o u l d  
b e  d e l e t e d  w i l l  b e  s t r e s s e d ,  and t h e r e b y  r e n d e r e d  i n e l i g i b l e  f o r  d e l e t i o n ;  
b u t  i f  d e l e t i o n  a p p l i e s  f i r s t ,  some vowels t h a t  cou ld  be s t r e s s e d  w i l l  b e  
d e l e t e d .  Thus ,  i t  is n o t  p o s s i b l e  t o  d e f i n e  an unmarked o r d e r  between t h e s e  
r u l e s .  The o r d e r i n g  6 .1  - C2, which is n e c e s s a r y  t o  g e n e r a t e  c ihzwsynikah  
i n s t e a d  of  t h e  i n c o r r e c t  c ihwsynikah  t h u s  a p p e a r s  i n  t h e  grammar as an 
e x p l i c i t  c o n t i n g e n t  o r d e r i n g .  
I n  a  form l i k e  hanahya?ah,  t h e  a p p l i c a t i o n  of C2 p roduces  new forms 
f o r  6.2 t o  a p p l y  t o  t h a t  would n o t  b e  a f f e c t e d  i f  6.2 a p p l i e d  f i r s t .  Thus, 
t h e  o r d e r i n g  C2 - 6 . 2  is a  f e e d i n g  o r d e r ,  and unmarked. S i m i l a r l y ,  6.2 
c r e a t e s  s t r e s s e d  vowels t h a t  p e r m i t  t h e  envi ronment  of  6 . 1  t o  b e  s a t i s f i e d ,  
which would n o t  b e  t h e  c a s e  i f  6 . 1  a p p l i e d  b e f o r e  6 .2 .  Hence t h e  o r d e r i n g  
6 . 2  - 6 . 1  is  f e e d i n g ,  and unmarked. The f a c t  t h a t  C 2  p r e c e d e s  6 . 1  i n  t h i s  
form,  t h e n ,  f o l l o w s  from t h e  f a c t  t h a t  unmarked o r d e r s  a r e  a v a i l a b l e  h e r e  t o  
d e f i n e  t h i s  o r d e r i n g ,  o v e r - r i d i n g  t h e  c o n t i n g e n t  o r d e r i n g  r e q u i r e m e n t  6 . 1  - C2. 
The c 2 s e  i s  f o r m a l l y  s i m i l a r  t o  t h e  Kasem c a s e  d i s c u s s e d  i n  s e c t i o n  V.3 above. 
C h a f e ' s  o t h e r  s e t  of  r u l e s  i s  a t t r i b u t e d  t o  Schane,  and a p p l i e s  i n  
French.  The r u l e s  a r e  a s  f o l l o w s :  
I n  t h e  u n d e r l y i n g  form / e k r i v + r / ,  b o t h  6 .3a  and 6.3b cou ld  a p p l y ,  b u t  i f  
6.3b a p p l i e s  f i r s t  i t  w i l l  make 6 .3a  i n a p p l i c a b l e .  The o r d e r  6.3b - 6 . 3 a  
i s  t h u s  a  b l e e d i n g  o r d e r  f o r  t h i s  form, and t h e  o p p o s i t e  o r d e r  (6 .3a  - 6.3b)  
is t h e  unmarked o r d e r .  The r e s u l t a n t  form is I e k r i r a l .  I n  a  form s u c h  as 
/ v i v t & r / ,  t h e  - v is  n o t  l o s t ;  hence ,  t h e  r u l e  6 . 3 ~  must n o t  app ly  b e f o r e  6.3b. 
T h i s  is a marked o r d e r i n g ,  and must b e  s t a t e d  i n  t h e  grammar. A f t e r  6 . 3 ~  
does  a p p l y ,  however,  6 . 3 a  can app ly  ( t h e  o r d e r  6 . 3 ~  - 6 . 3 a  b e i n g  unmarked). 
Hence, f o r  t h i s  form,  t h e  r u l e s  a p p l y  i n  t h e  o r d e r  6.3b - 6 . 3 ~  - 6.3a ;  i n  
/ e k r i v f r / ,  t h e y  a p p l y  i n  t h e  o r d e r  6 .3a  - 6.3b.  T h i s  r e s u l t  can b e  o b t a i n e d ,  
on t h e  t h e o r y  of  o r d e r i n g  adopted  h e r e ,  by t h e  s i n g l e  s t a t e m e n t  o f  t h e  marked 
o r d e r  ' 6.3b p r e c e d e s  6 . 3 ~ ' .  
Both o f  t h e s e  examples o b v i o u s l y  v i o l a t e  t h e  r equ i r emen t  o f  t r a n s i t i v i t y ,  
and C h a f e ' s  pu rpose  i n  p r e s e n t i n g  them was t o  s u g g e s t  t h e  need  f o r  a  m o d i f i -  
c a t i o n  o f  t h e  s t a n d a r d  theo ry  o f  l i n e a r  o r d e r i n g  of  r u l e s .  H i s  p r o p o s a l  i s  
as f o l l o w s :  t h e  r u l e s  of  a  grammar a r e  o r g a n i z e d  i n t o  s e v e r a l  sets o r  ' d e p t h s ' .  
The u n d e r l y i n g  forms a r e  o p e r a t e d  on f i r s t  by a l l  of t h e  r u l e s  of t h e  g r e a t e s t  
' d e p t h '  a p p l y i n g  s i m u l t a n e o u s l y ;  t h e  o u t p u t  is t h e n  o p e r a t e d  on s i m u l t a n e o u s l y  
by a l l  of  t h e  r u l e s  o f  t h e  n e x t  ' d e p t h , '  and s o  on u n t i l  t h e  r u l e s  o f  d e p t h  1 
a r e  r e a c h e d ,  which r e s u l t  i n  t h e  o u t p u t  form. A l l  of  t h e  r u l e s  of  a g i v e n  
d e p t h  i n  C h a f e ' s  examples a r e  r u l e s  whose i n t e r a c t i o n  i s  i r r e l e v a n t  t o  t h e i r  
o p e r a t i o n ;  i t  i s  n o t  c l e a r  whether  Chafe  means t o  impose t h i s  r equ i r emen t  
on grammars, o r  whe the r  h e  p roposes  t o  a l l o w  any a r b i t r a r y  s e t  o f  r u l e s  t o  
be  a p p l i e d  simultaneously by a p p e a r i n g  a t  t h e  same d e p t h .  S i n c e  h e  p r e s e n t s  
h e  i n t e n d e d  t o  impose t h e  r equ i r emen t  t h a t  t h e  r u l e s  a p p e a r i n g  t o g e t h e r  a t  any 
g i v e n  ' d e p t h '  b e  such  t h a t  t h e i r  r e l a t i v e  o r d e r  i s  i r r e l e v a n t  t o  t h e  r e s u l t .  
I f  t h i s  r equ i r emen t  i s  imposed,  Chafe ' s  t heo ry  s o  f a r  i s  n o t h i n g  b u t  a  n o t a -  
t i o n a l  v a r i a n t  of  t h e  s t a n d a r d  t h e o r y ,  w i t h  t h e  ' vacuous  o r d e r i n g s '  e l i m i n a t e d .  
S i n c e  a  l i n e a r  o r d e r  can  a lways  b e  g iven  w i t h i n  e a c h  d e p t h  (by t h e  r equ i r emen t  
o f  i r r e l e v a n c y ) ,  and t h e  d e p t h s  themselves  a r e  l i n e a r l y  o r d e r e d ,  t h e  grammar 
is always c o n s i s t e n t  w i t h  a t  l e a s t  one l i n e a r  o r d e r  o f  t h e  r u l e s .  
Where C h a f e ' s  p r o p o s a l  d e p a r t s  from t h e  r e q u i r e m e n t  o f  l i n e a r i z a b i l i t y  
i s  i n  i t s  n o t i o n  o f  ' p e r s i s t e n t  r u l e . '  Chafe p roposes  t h a t  a c e r t a i n  s u b s e t  
of  t h e  r u l e s  a t  d e p t h  1 a r e  s p e c i a l l y  marked as ' p e r s i s t e n d ' ,  and t h a t  a  
p e r s i s t e n t  r u l e  can a p p l y  n o t  o n l y  at  d e p t h  1, b u t  a l s o  a t  v a r i o u s  o t h e r  
d e p t h s .  Thus,  i n  h i s  p r e s e n t a t i o n  of  t h e  Caddo example,  t h e  r u l e  6 . 1  is 
d e s i g n a t e d  a p e r s i s t e n t  r u l e ,  and a p p e a r s  a t  d e p t h  4 as w e l l  as a t  d e p t h  1. 
The ar rangement  o f  t h e  r u l e s  i s  a s  f o l l o w s :  
6 . 4  d e p t h  4 :  6 . 1  
d e p t h  3 :  C2 (vowel d e l e t i o n )  
d e p t h  2 :  6.2 
d e p t h  1: 6 . 1  
S i m i l a r l y ,  i n  t h e  French example,  t h e  r u l e s  are a r r a n g e d  a s  f o l l o w s :  
6 . 5  d e p t h  4 :  6 . 3 a  
d e p t h  3:  6 . 3 b  
d e p t h  2:  6 . 3 ~  
d e p t h l :  6 . 3 a  
Chafe ' s  t h e o r y  t h e n  a l l o w s  a c e r t a i n  c l a s s  of  s o l u t i a n s  which v i o l a t e  t h e  
r equ i r emen t  of l i n e a r i z a b i l i t y .  He imposes t h e  f o l l o w i n g  c o n d i t i o n s  on such  
I v i o l a t i o n s  of l i n e a r i t y :  f i r s t ,  t h e  s o l u t i o n  must d e v i a t e  from l i n e a r i t y  
o n l y  i n  t h a t  some one r u l e  may be  p e r m i t t e d  t o  app ly  a t  more t h a n  one p o i n t  
i n  t h e  o r d e r i n g ,  and s e c o n d l y ,  any r u l e  which a p p l i e s  a t  more than  one p o i n t  
must b e  such  t h a t  no  o t h e r  r u l e  must apply  a f t e r  i t s  l a s t  a p p l i c a t i o n .  Th i s  
second requ i rement  fo l lows  from t h e  f a c t  t h a t  p e r s i s t e n t  r u l e s  a r e  always 
p r e s e n t  a t  d e p t h  1. Chafe ' s  p roposa l  f u r t h e r  makes t h e  c la im,  w i t h  which I 
can a s s o c i a t e  no  e m p i r i c a l  consequences,  t h a t  v i o l a t i o n s  of l i n e a r i t y  a r e  
always a  r e s u l t  of a  p a r t i c u l a r  r u l e ' s  hav ing  a  p e c u l i a r  s t a t u s  ( t h a t  of 
p e r s i s t e n t  r u l e )  a s  opposed t o  a l l  of  t h e  o t h e r  r u l e s  of t h e  grammar, r a t h e r  
t h a n  b e i n g  a  consequence oE t h e  g e n e r a l  p r o p e r t i e s  of t h e  o r d e r i n g  r e l a t i o n ,  
as is assumed by a  theory  t h a t  a t t e m p t s  t o  make c r u c i a l  use  of t h e  n o t i o n  of  
unmarked o r d e r  i n  d e f i n i n g  such v i o l a t i o n s .  
I n  f a c t ,  bo th  of t h e  p a r t i c u l a r  c l a ims  Chafe makes about ' p a r a d o x i c a l '  
o r d e r i n g s  s e e m  f a l s e ,  on t h e  b a s i s  of examples t h a t  have been cons ide red  he re .  
The c la im t h a t  t h e  s o l u t i o n  must b e  o b t a i n a b l e  by a l lowing  a  r u l e  t o  appear  
a t  more t h a n  one p o i n t  i s  f a l s i f i e d  by t h e  S a n s k r i t  example cons ide red  above 
i n  s e c t i o n  V . 4 :  s i n c e  t h e  two r u l e s  GL and DaC must apply  i n  d i f f e r e n t  
r e l a t i v e  o r d e r s  depending on the  a p p l i c a b i l i t y  o f  t h e  r u l e  EL, one o r  the 
o t h e r  must b e  ' p e r s i s t e n t '  i n  Chafe ' s  framework. I n  t h a t  c a s e ,  t h e  s o l u t i o n  
must b e  o b t a i n a b l e  e i t h e r  by t h e  o r d e r i n g  GL-BL-DaC-GL o r  by t h e  o r d e r i n g  
DaC-GL-EL-DaC. The reader  can s a t i s f y  h i m s e l f ,  however, t h a t  n e i t h e r  of 
t h e s e  o r d e r s  w i l l  g i v e  the  c o r r e c t  s o l u t i o n s .  
The requirement  t h a t  p e r s i s t e n t  r u l e s  must appear a t  d e p t h  1 is 
f a l s i f i e d  by t h e  example of u-umlaut and t r u n c a t i o n  t h a t  was cons ide red  i n  
c h a p t e r  I1 above. It w i l l  be r e c a l l e d  t h a t  u-umlaut had t o  apply  bo th  b e f o r e  
and a f t e r  truncation; i t  must ,  t h e n ,  b e  a  p e r s i s t e n t  r u l e .  But i t  cannot 
appear  a t  d e p t h  1; t h e  r u l e  of u -epen thes i s ,  which a p p l i e s  b e f c r e  e . g .  t h e  
nominat ive  s i n g u l a r  ending / + r / ,  produces new i n s t a n c e s  of 2 t o  which t h e  
u-umlaut r u l e  must n o t  apply .  I f  u-umlaut appears  a t  dep th  1, however, u- 
e p e n t h e s i s  must appear a t  a t  l e a s t  dep th  2 ,  s i n c e  t h e i r  r e l a t i v e  o r d e r i n g  
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make? a  d i f f e r e n c e ,  and hence they  cannot appear  on t h e  same l e v e l .  I n  t h i s  
case ,  t h e r e  w i l l  b e  no  way t o  p reven t  t h e  1 ' s  produced by e p e n t h e s i s  from 
causing uml.aut. Indeed ,  one of Chafe ' s  own examples f a l s i f i e s  h i s  c la im:  
i n  h i s  French example, t h e  r u l e  of schwa- inse r t ion  (6.3a) must be  p e r s i s t e n t ,  
and hence must appear  a t  dep th  1; b u t  i t  i s  a  f a c t  t h a t  t h e  schwas i n s e r t e d  
by t h i s  r u l e  may b e  t r u n c a t e d  by t h e  e l i s i o n  r u l e  ( n o t  d i s c u s s e d  h e r e ,  b u t  
f a m i l i a r )  which a p p l i e s  b e f o r e  words beg inn ing  w i t h  a  vowel. Although t h e r e  
may be  no p a r t i c u l a r  r eason  t o  p r o h i b i t  t h e  schwa- inse r t ion  r u l e  from appear-  
ing  a t  t h e  d e p t h  o f  t h e  e l i s i o n  r u l e ,  a s  w e l l  a s  b e f o r e  i t  ( i n  a t  l e a s t  t h e  
two p l a c e s  r e q u i r e d  by Chafe ) ,  t h i s  s t e p  h a s  no e m p i r i c a l  consequences 
whatever ,  and s e r i o u s l y  reduces  t h e  c o n t e n t  of t h e  c l a i m  t h a t  p e r s i s t e n t  
r u l e s  appear  a t  d e p t h  1 a t  a l l .  We must conc lude ,  then ,  t h a t  w h i l e  Chafe 
has  p rov ided  e v i d e n c e  i n  suppor t  of a  r e l a x a t i o n  o f  t h e  requirement  of 
l i n e a r i z a b i l i t y ,  t h e  p a r t i c u l a r  f e a t u r e s  of  h i s  p r o p o s a l  a r e  n o t  suppor ted  
by t h e  e v i d e n c e ,  and t h a t  t h e  theory  espoused h e r e  p r o v i d e s  a  c l o s e r  
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Notes  
Among o t h e r  t h i n g s ,  t h e  non -occu r r ence  of t h e  s equences  ye, we, E, 
L O  can b e  p r e d i c t e d  i n  terms of t h e  r u l e s  ( i n d e p e n d a n t l y  n e c e s s a r y )  which  
would r educe  t h e  s equences  u n d e r l y i n g  s u c h  s u r f a c e  forms t o  - e  o r  o. 
- 
* A c t u a l l y ,  e a c h  of  t h e s e  vowels  h a s  two d i f f e r e n t  s h a p e s ,  d i v i d e d  
i n t o  harmony c l a s s e s .  T h i s  harmony, d e s c r i b e d  by Cal low,  i s  d i s r e g a r d e d  h e r e .  
Observe,  however,  t h a t  t h e  a l t e r n a t i o n  p & / ~  c o u l d  be  d e r i v e d  n o t  
o n l y  from t h e  s tem / p i a / ,  b u t  a l s o  f rom t h e  l i y p o t h e t i c a l  s t e m  / p a i l ;  g i v e n  
Ipai+a/ and / p a i + i / ,  a m e t a t h e s i s  r u l e  r e s t r i c t e d  from a p p l y i n g  t o  s e q u e n c e s  
of  i d e n t i c a l  vowels ( r e g a r d l e s s  o f  t h e i r  q u a l i t y )  w i l l  a p p l y  t o  t h e  s i n g u l a r  
form ( o n l y ) ,  g i v i n g  / p i a + a / ,  w i t h  t h e  p l u r a l  r ema in ing  / p a i + i / ,  which  w i l l  
become [ p i a ]  and [ p e l .  The re  i s  n o  p a r t i c u l a r  r e a s o n  t o  choose  e i t h e r  of 
t h e  p o s s i b l e  s t e m s ,  / p a i l  and / p i a /  r a t h e r  t han  t h e  o t h e r  ( a t  l e a s t  on t h e  
b a s i s  o f  t h i s  d a t a ) ,  b u t  i f  t h e  r e s t r i c t i o n  on m e t a t h e s i s  i s  g e n e r a l i z e d  t o  
e x c l u d e  a l l  i d e n t i c a l  s e q u e n c e s  ( t h u s  becoming i d e n t i c a l  w i t h  t h e  SD f o r  
t r u n c a t i o n ) ,  a s  a rgued  h e r e ,  we s e e  t h a t  t h e  two p o s s i b i l i t i e s  would l e a d  
t o  homophonous forms.  T h i s  would a c c o u n t  f o r  t h e  a b s e n c e  of nouns l i k e  a 
h y p o t h e t i c a l  * p i a / w ,  which would r e s u l t  from t h e  s t em / p a i l  unde r  t h e  
e x a c t  set  of  r u l e s  i n  SPE. 
I n  t h i s  fo lm ,  is  from u n d e r l y i n g  /gh/ .  
For t h e  u s e  of  t h i s  n o t i o n  i n  phonology,  c f .  L i g h t n e r  (1968) .  
This  i s  t h e  s e c t i o n  c o n t a i n i n g  t h e  r u l e  r e f e r r e d  t o  h e r e  a s  AM. 
Whitney, 1889: s e c .  160b. 
We use  t h e  symbols [k 1, g1 ,  and 1 1 t o  r e p r e s e n t  the  f r o n t e d  segments 1 
corresponding t o  [ k ,  g ,  1 1 .  Some a u t h o r s  have used [ A ]  f o r  t h e  back l., f o r  
t h e  back - k ,  e t c .  These t r a n s c r i p t i o n s  have been c o n s i s t e n t l y  a l t e r e d  t o  
conform t o  t h e  usage h e r e .  
T h i s  s imul taneous ly  p r o g r e s s i v e  and r e g r e s s i v e  c h a r a c t e r  of t h e  
v e l a r  harmony r u l e  has  l e d  some a u t h o r s  t o  t h e  r a d i c a l  c l a im t h a t  t h i s  k ind  
of p rocess  is n o t  a  r u l e  of phonology a t  a l l ,  b u t  r a t h e r  a  p rocess  whereby 
an a b s t r a c t  ( a r b i t r a r y )  ' r o o t  marker '  f e a t u r e  i s  d i s t r i b u t e d  over  t h e  whole 
word, and t h e n  used t o  c o n d i t i o n  a  r u l e  which i n  e f f e c t  r e a l i z e s  t h e  ad hoc  
f e a t u r e  a s  a  phono log ica l  one. The development of a  theory of neighborhood 
r u l e s ,  a s  sugges ted  i n  s e c t i o n  I V . 4  above,  o b v i a t e s  t h i s  move. 
lo The f e a t u r e  [ -  s t r i d e n t ]  i n  t h i s  r u l e  i s  i n t e n d e d  t o  exc lude  t h e  
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segments [ s ,  z, z, j ]  from t h e  a f f e c t e d  c l a s s ;  i t  may b e ,  however, t h a t  t h e s e  
segments a r e  a c t u a l l y  v e l a r i z e d  i n  t h i s  environment ,  i n  which c a s e  they can 
be inc luded .  My knowledge of Turk i sh  p h o n e t i c s  i s  inadequa te  t o  dec ide  t h i s  
i s s u e .  
l1 The v a r i o u s  harmony r u l e s  d i s c u s s e d  h e r e  seem t o  apply  a c r o s s  
morpheme boundar ies  on ly .  Other  r u l e s  w i t h  t h e  same e f f e c t s  apply w i t h i n  
morphemes a s  r u l e s  of  l e x i c a l  s t r u c t u r e  ( o r  'morpheme-structure r u l e s ' ) ;  t h e  
r e l a t i o n  between t h e  two h a s  been g l o s s e d  over  a t  a  number of p o i n t s  i n  t h i s  
work. A d e t a i l e d  i n v e s t i g a t i o n  of some a s p e c t s  of  t h i s  r e l a t i o n  is  be ing  
unde r t aken  by M .  Brame i n  unpub l i shed  work. 
There  is a l s o  at  l e a s t  one word t h a t  h a s  a f i n a l  f r o n t  vowel,  b u t  
i s  s a i d  t o  t a k e  - back vowel s u f f i x e s :  U t a r i d  'Eiercury ( p l a n e t ) ' .  I have  no  
i d e a  o f  how t h i s  form s h o u l d  b e  hand led .  
l3 A morpheme s t r u c t u r e  r u l e  t o  t h i s  e f f e c t  w i l l  s t i l l  b e  needed,  
however, a s  w e l l  a s  one  s p e c i f y i n g  a l i  s u f f i x  vowels as [- round] .  
l 4  The envi ronment  ' / + - +' is  my i n t e r p r e t a t i o n  of Cha fe ' s  
u s e  of  t h e  c o v e r  symbol ' f o r  t h e m a t i c  vowels.  
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Chapter  V I  - L o c a l  O r d e r i n g  and P h o n o l o g i c a l  Theory 
V I . l  Some i m p l i c a t i o n s .  The t h e o r y  o f  l o c a l  o r d e r i n g  which h a s  been  
de fended  i n  t h i s  work is  b a s e d  on two p r i r l c i p l e s :  f i r s t ,  t h a t  o r d e r i n g  
r e l a t i o n s  between r u l e s  a r e  p a i r w i s e ,  and t h a t  t hey  a r e  i ndependen t  of one  
a n o t h e r ;  and s e c o n d l y ,  t h a t  t h e  n o t i o n  of  marked v s .  unmarked o r d e r  is c e n t r a l  
t o  t h e  d e f i n i t i o n  of o r d e r i n g s .  These  p r i n c i p l e s ,  and t h e  t h e o r y  of o r d e r i n g  
r e l a t i o n s h i p s  which is b a s e d  on them, seem t o  r e l a t e  t o  o t h e r  a r e a s  of  l i n -  
g u i s t i c  t h e o r y .  
For  one  t h i n g ,  s u c h  a  t h e o r y  a p p e a r s  t o  o f f e r  a more p l a u s i b l e  b a s i s  
f o r  a model of  l i n g u i s t i c  a c q u i s i t i o n  and  per formance  t h a n  d o e s  a  t h e o r y  
b a s e d  on l i n e a r  o r d e r .  I n  t h e  p r o c e s s  of  l e a r n i n g  a l anguage ,  a c h i l d  
presumably  deve lops  a grammar w i t h  c e r t a i n  r u l e s ;  when h e  i n c o r p o r a t e s  forms 
t o  which more t h a n  one  of  t h e s e  r u l e s  a p p l y ,  h e  l e a r n s  o r d e r i n g  r e l a t i o n -  
s h i p s .  A t h e o r y  o f  grammar b a s e d  on marked and unmarked o r d e r s  assumes t h a t  
t h e  r u l e s  a r e  used wherever  p o s s i b l e ,  and ex t ended  t o  a s  many new c l a s s e s  of  
f o m s  as p o s s i b l e .  On s u c h  a t h e o r y ,  i t  is o n l y  i n  c a s e s  where  t h e  a p p l i c a -  
b i l i t y  o f  one o f  t h e  r u l e s  must  b e  r e s t r i c t e d  t h a t  an o r d e r i n g  r e l a t i o n s h i p  
must  b e  l e a r n e d .  Wi thout  t h e  n o t i o n  o f  unmarked o r d e r ,  any o r d e r i n g  r e l a t i o n -  
s h i p  ought  t o  b e  j u s t  is l e a r n a b l e  a s  any  o t h e r ,  and t h e r e  i s  no r e a s o n  t o  
e x p e c t  o r d e r i n g  r e l a t i o n s h i p s  t o  conform t o  a p r i n c i p l e  3f maximiz ing  
a p p l i c a b i l i t y .  Yet we know ( c f .  K i p a r s k y ,  1968b, f o r  d i s c u s s i o n )  t h a t  t h e  
d i r e c t i o n  of h i s t o r i c a l  change  i s  toward  a  r e d u c t i o n  i n  t h e  number of 
marked o r d e r i n g s ;  t h e  b a s i s  of  t h e  e x p l a n a t o r y  power of ' a n a l o g y 1  r e s i d e s  
i n  t h e  e x t e n s i o n  o f  r u l e  a p p l i c a b i l i t y  t o  new c l a s s e s  of  fo rms ;  and even  a  
c u r s o r y  examina t ion  of  any  grammar w i l l  show t h a t  more o r d e r i n g  r e l a t i o n s  
a r e  urlmarkcd than  marked. T h i s  s u g g e s t s  t h a t  t h e  n o t i o n  of unmarked o r d e r  
is  p a r t  of t h e  p r i n c i p l e  of a p p l i c a t i o n  of grammars, and n o t  simply a  d e v i c e  
f o r  e v a l u a t i n g  a l r e a d y  given grammars. 
The language- learning c h i l d  h a s  t o  l e a r n  c e r t a i n  o r d e r i n g  r e l a t i o n -  
s h i p s  between r u l e s  of h i s  grammar; t h e  theory  of l i n e a r  o r d e r i n g  a s s e r t s  
t h a t  he  c o n s t r a i n s  t h e s e  r e l a t i o n ~ ~ r e q u i r i n g  them t o  conform t o  a t  l e a s t  one  
l i n e a r  o r d e r i n g ,  and fu r the rmore  t h a t  h e  d e f i n e s  o r d e r i n g  r e l a t i o n s  even 
between p a i r s  of r u l e s  t h a t  do no t  i n t e r a c t .  I f  grammars i n  f a c t  conformed 
t o  t h e s e  c o n d i t i o n s ,  t h i s  would be ev idence  t h a t  the  a c q u i s i t i o n  procedure  
i s  i n  f a c t  s o  c o n s t r a i n e d ;  t h e  ev idence  c i t e d  above, however, seems t o  i n -  
d i c a t e  t h a t  t h i s  is n o t  t h e  c a s e ,  and t h a t  t h e  a c q u i s i t i o n  d e v i c e  does  n o t  
o p e r a t e  under t h e s e  c o n d i t i o n s .  S i n c e  such a requirement  would be  an  a r b i -  
t r a r y  one,  u n r e l a t e d  t o  any o t h e r  known p r o p e r t y  of t h e  mind, i t  seems a 
g a i n  i n  n a t u r a l n e s s  t o  be a b l e  t o  do w i t h o u t  i t .  
F u r t h e r ,  i f  t h e  i n d i v i d u a l  o r d e r i n g  r e l a t i o n s h i p s  i n  t h e  grammar are 
independent  f a c t s ,  one would expec t  i t  t o  be  p o s s i b l e  f o r  forms i n  t h e  
language t o  b e  e x c e p t i o n a l  w i t h  r e s p e c t  t o  one o r  more of t h e s e  r e s t r i c t i o n s ,  
j u s t  a s  they  can h c  e x c e p t i o n a l  w i t h  r e s p e c t  t o  t h e  r u l e s  themselves ,  w i t h o u t  
changing t h e  r e s t  of t h e  grammar. I n  f a c t ,  a s  B a i l e y  (1968) h a s  r e c e n t l y  
argued,  i t  i s  necessa ry  t o  i n c l u d e  i n  t h e  theory  of e x c e p t i o n a l i t y  s t a t e m e n t s  
such  a s  "where r u l e s  R and R normal ly  apply  i n  a  marked o r d e r ,  i n  t h e  form 1 2 
F they app ly  i n  uluuarked o rder . "  An example c i t e d  by Ba i l ey  is  t h e  d i f f e r e n c e  
between,  s a y ,  r e l a t i o n  and e q u a t i o n  i n  Eng l i sh .  These a r e  d e r i v e d ,  i n  t h e  
SPE a n a l y s i s  of E n g l i s h ,  from /rE=lAt+ion/ and / ~ = k w ~ t + i o n / ,  r e s p e c t i v e l y ;  i n  
b o t h ,  p r o c e s s e s  of s p i r a n t i z a t i o n  of t h e  s t e m - f i n a l  t apply .  There is  a n o t h e r  
r u l e  i n  Eng l i sh  which v o i c e s  c e r t a i n  i n t e r v o c a l i c  s p i r a n t s ;  t h i s  r u l e  i s  i n  
a  marked o r d e r  w i t h  r e s p e c t  t o  t h e  s p i r a n t i z a t i o n  p r o c e s s ,  however, and 
s p i r a n t s  c r e a t e d  by t h e  l a t t e r  a r e  no t  g e n e r a l l y  vo iced  by t h e  former.  T h i s  
accoun t s  f o r  t h e  v o i c e l e s s n e s s  of the  s p i r a n t  i n  r e l a t i o n .  Equa t ion ,  however, 
h a s  a  voiced s p i r a n t ;  t h i s  could  be  accounted f o r  by assuming t h a t  i t  is 
marked a s  e x c e p t i o n a l  i n  t h a t  s p i r a n t i z a t i o n  and s p i r a n t  v o i c i n g  app ly  i n  
t h e i r  unr~iarked o r d e r  i n  t h e  d e r i v a t i o n  of t h i s  form. F u r t h e r  d i s c u s s i o n  
of t h e  r o l e  of t h i s  k ind of e x c e p t i o n a l i t y  i n  Eng l i sh  can b e  found i n  
Car l son  (1969) ;  i n  c h a p t e r  I1 above we saw some c a s e s  i n  which a  s i m i l a r  
s o r t  of e x c e p t i o n a l i t y  was r e q u i r e d  i n  Old Norse. The e x i s t e n c e  of  such 
e x c e p t i o n s  i n d i c a t e s  t h a t  o r d e r i n g  r e l a t i o n s  have t h e  same s o r t  of  s t a t u s  
a s  r u l e s  i n  t h e  grammar, r a t h e r  than  b e i n g  o v e r a l l  c o n d i t i o n s  o f  a p p l i c a t i o n ;  
one cannot  r e a d i l y  e n v i s i o n  t h e  p o s s i b i l i t y  of a  d i c t i o n a r y  i t e m  which was 
e x c e p t i o n a l  i n  t h a t  t h e  p r i n c i p l e  of d i s j u n c t i v e  o r d e r  d i d  n o t  apply  t o  
r u l e s  a f f e c t i n g  t h i s  form. 
V I . 2  The s t a t u s  o f  'marking conven t ions . '  I n  SPE, Chomsky and H a l l e  
conf ron ted  t h e  problem of p rov id ing  a  s u b s t a n t i v e  i n t e r p r e t a t i o n  f o r  the 
f e a t u r e  system and o t h e r  d e v i c e s  of phono log ica l  theory .  I n  f o r m u l a t i n g  
t h e i r  p r o p o s a l  f o r  t h e  i n c o r p o r a t i o n  i n t o  l i n g u i s t i c  t h e o r y  of  a theory  of 
marking conven t ions ,  they  hoped t o  d e a l  w i t h  t h e  problem of  s p e c i f y i n g  t h e  
e x t e n t  t o  which p a r t i c u l a r  f e a t u r e  complexes a r e  ' n a t u r a l '  i n  a  more s a t i s -  
f a c t o r y  way than t h e  d e v i c e  of count ing f e a t u r e s  p rov ides .  For  example, i t  
i s  more n a t u r a l  (on t h e  b a s i s  of  o n e ' s  impress ions  from t h e  languages  of  
t h e  world)  f o r  vowels t o  a g r e e  i n  rounding and backness  ( i f  they  a r e  [ -  low]) 
than f o r  them t o  d i s a g r e e  i n  t h e s e  f e a t u r e s ;  y e t  a  l e x i c a l  e n t r y  c o n t a i n i n g  
t h e  f e a t u r e s  [-low, +back, -round, +h igh]  i s  no more complex i n  terms of  
number of f e a t u r e s  than  one c o n t a i n i n g  [ - lor~,+hack,  +round, +h igh] ;  i . e . ,  
t h e r e  is no d i f f e r e n c e  between [u ]  and [i] i n  t ! ~ e s e  terms.  Chornsky and 
H a l l e  proposed t o  i n t r o d u c e  a  s e t  of i n t e r p r e t i v e  p r i n c i p l e s ,  c a l l e d  marking 
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c o n v e n t i o n s ,  which would e v a l u a t e  t h e  v a r i o u s  v a l u e s  f o r  t h e  f e a t u r e s  i n  a  
l e x i c a l  e n t r y  a s  r e l a t i v e l y  marked ( u n n a t u r a l )  o r  unmarked ( n a t u r a l ) .  I n  
t h e  example j u s t  g i v e n ,  f o r  i n s t a n c e ,  t h e y  would s a y  t h a t  i f  t h e  f e a t u r e  
[ *  round]  f o r  a  g i v e n  segment  a g r e e s  w i t h t h e  f e a t u r e  [ *  b a c k ]  ( i n  t h e  p r e s e n c e  
o f  t h e  f e a t u r e  [- l o w ] ) ,  t h i s  v a l u e  i s  unmarked. The f e a t u r e  complexes 
whose e v a l u a t i o n  is r e l e v a n t  f o r  d e t e r m i n i n g  t h e  r e l a t i v e  c o m p l e x i t i e s  of  
a l t e r n a t i v e  f o r m u l a t i o n s  of  p a r t  of a  grammar, t h e n ,  a r e  n o t  s i m p l y  m a t r i c e s  
o f  +'s and -Is, b u t  r a t h e r  t h e s e  m a t r i c e s  a s  i n t e r p r e t e d  by t h e  mark ing  
c o n v e n t i o n s :  i f  a  f e a t u r e  v a l u e  is unmarked, i t  adds  n o t h i n g  t o  t h e  complex i ty  
o f  t h e  m a t r i x ,  w h i l e  i f  i t  is  marked,  i t  adds one  u n i t  of c o m p l e x i t y .  The 
marking  c o n v e n t i o n s ,  t h e n ,  s e r v e d  a s  an e v a l u a t i o n  f u n c t i o n  f o r  t h e  f e a t u r e  
complexes a p p e a r i n g  i n  l e x i c a l  e n t r i e s .  
I n  a d d i t i o n  t o  t h i s ,  however,  i t  was hoped t h a t  t h e  mark ing  c o n v e n t i o n s  
cou ld  c o n t r i b u t e  t o  t h e  d e f i n i t i o n  of  t h e  n o t i o n  of ' n a t u r a l  r u l e ' .  F o r  
example ,  j u s t  a s  t h e  segment  [ s ]  is more n a t u r a l  t han  [ @ I ,  s o  i f  a r u l e  
t u r n s  [ t ]  i n t o  a  s p i r a n t ,  i t  i s  more n a t u r a l  f o r  i t  t o  t u r n  i t  i n t o  [ s ]  
t h a n  i n t o  [GI. T h i s  d i f f e r e n c e  i s  n o t  r e f l e c t e d  i n  t h e  r e l a t i v e  c o m p l e x i t y  
o f  t h e  r u l e s  as  s t a t e d  i n  f e a t u r e s ,  however;  b o t h  r u l e s  must  make t h e  t 
[+ c o n t i n u a n t ] ,  w h i l e  t h e  r u l e  t u r n i n g  i t  i n t o  5 must a d d i t i o n a l l y  s p e c i f y  
i t  as [+ s t r i d e n t ]  and [+ d i s t r i b u t e d ] .  Chomsky and Halle p roposed  t o  
remedy t h i s  problem b y  p e r m i t t i n g  t h e  marking c o n v e n t i o n s  t o  h a v e  a n  i n t e r -  
p r e t a t i o n  a s  p h o n o l o g i c a l  r u l e s ;  whenever a  f e a t u r e  o r  f e a t u r e s  a r e  changed,  
o t h e r  f e a t u r e s  a r e  changed by t h e  mark in^ c o n d i t i o n s  t o  t a k e  t h e i r  unmarked 
v a l u e s ,  u n l e s s  t h e  r u l e  e x p l i c i t l y  s t a t e s  o t h e r w i s e .  T h e  r u l e  s p i r e n t i z i n g  
t t o  2, t h e n ,  need  o n l y  make i t  [+ c o n t i n u a n t ]  ; t h e  f a c t  t h a t  t h e  unmarked 
- 
v a l u e s  f o r  t h e  f e a t u r e s  of  s t r i d e n c y  and d i s t r i b u t e d n e s s  i n  d e n t a l  s p l r a n t s  
a r e  [ + s t r i d ,  S d i s t ]  w i l l  r e s u l t  i n  t h e  a u t o m a t i c  i n s e r t i o n  o f  t h e s e  f e a t u r e s .  
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The r u l e  p r o d u c i n g  8, howevor,  w i l l  h a v e  t o  b e  s t a t e d  s o  a s  t o  r e q u i r e  t h e  
r e s u l t  [ - s t r i d ,  - d i s t ] ;  t h u s ,  t h i s  l a t t e r  r u l e  w i l l  c o s t  two more f e a t u r e s  
t h a n  t h e  r u l e  p r o d u c i n g  - s .  
The c h a r a c t e r i s t i c s  o f  marking  c o n v e n t i o n s  t h e n ,  a r e ,  f i r s t  u n i v e r s a l i t y ;  
t h a t  i s ,  s i n c e  t h e y  a r e  t o  b e  p a r t  o f  l i n g u i s t i c  m e t a t h e o r y ,  r a t h e r  t han  p a r t  
of t h e  grammars o f  p a r t i c u l a r  l a n g u a g e s ,  t h e y  must  be  t h e  same f o r  a l l  
l anguages .  Second ly ,  t hey  a r e  ' r u l e s '  t h a t  pe r fo rm t h e  same o p e r a t i o n s  o n  
l e x i c a l  e n t r i e s  ( t h a t  i s ,  a s  'morpheme s t r u c t u r e  r u l e s ' )  and on d e r i v e d  
r e p r e s e n t a t i o n s  ( t h a t  i s ,  a s  ' p h o n o l o g i c a l  r u l e s ' ) .  T h i r d l y ,  s i n c e  t h e  
marking  c o n v e n t i o n s  can  a p p l y  a t  any  p o i n t  where  t h e  c o n d i t i o n s  f o r  t h e i r  
o p e r a t i o n  a r e  m e t ,  they  a r e  n o t  c o n s t r a i n e d  t o  a  s i n g l e  a p p e a r a n c e  i n  t h e  
o r d e r i n g  o f  r u l e s .  
Whi le  i t  is  c l e a r  t h a t  t h e  problems t o  which t h e  t h e o r y  o f  mark ing  
c o n v e n t i o n s  i s  d e s i g n e d  t o  p r o v i d e  a n  answer  a r e  v e r y  r e a l ,  i t  i s  n o t  c l e a r  
t h a t  c h i s  p a r t i c u l a r  d e v i c e  i s  t h e  c o r r e c t  app roach .  Cons ide r  t h e  i s s u e  o f  
u n i v e r s a l i t y ,  f o r  example: s u r e l y  one  o f  t h e  most w i d e l y  a p p l i c a b l e  'unmarked 
s t a t e s '  i s  f o r  a  n a s a l  t o  a g r e e  i n  p o i n t  o f  a r t i c u l a t i o n  w i t h  t h a t  o f  an 
a d j a c e n t  o b s t r u e n t .  Yet d i f f e r e n t  l a n g u a g e s  h a v e  d i f f e r e n t  forms  o f  t h i s  
p r o c e s s ;  i n  Pame ( c f .  s e c t i o n  1 . 2  a b o v e ) ,  t h e  n a s a l  a s s i m i l a t i o n  p r o c e s s  is 
c o n d i t i o n e d  by an o b s t r u e n t  on e i t h e r  s i d e  of  t h e  a f f e c t e d  n a s a l  ( i . e . ,  i t  
i s  a ne ighborhood  r u l e ) ,  w h i l e  i n  many l a n g u a g e s  ( e . g . ,  ~ n g l i s h )  o n l y  a 
f o l l o w i n g  o b s t r u e n t  c o n d i t i o n s  a s s i m i l a t i o n .  S i n c e  b o t h  a r e  s u r e l y  ' n a s a l  
a s s i m i l a t i o n '  p r o c e s s e s ,  i t  seems n e c e s s a r y  t o  a c c e p t  l a n g u a g e - p a r t i c u l a r  
f o r m u l a t i o n s  of  v e r y  g e n e r a l  p r o c e s s e s .  
For  a n o t h e r  example,  c o n s i d e r  v o i c i n g  a s s i m i l a t i o n  p r o c e s s e s .  No s e t  
o f  marking  c o n v e n t i o n s  t h a t  f a i l s  t o  c a p t u r e  t h e  f a c t  t h a t  homogenei ty  i n  
t h e  f e a t u r e  [f v o i c e ]  o v e r  a  consonan t  c l u s t e r  i s  t h e  n a t u r a l  s t a t e  can  
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p o s s i b i y  be  c a l l e d  a d e q u a t e ;  y e t  v a r i o u s  Languages have  d i s t i n c t  r e a l i z a t i o n s  
of  t h i s  f a c t .  Cons ide r  t h e  o p e r a t i o n  of t h i s  p r o c e s s  i n  t h e  proto-Germanic 
language  j u s t  a f t e r  t h e  a d d i t i o n  t o  t h e  grammar of  t h e  r u l e s  e x p r e s s i n g  
1 Grimm's law. A t  t h i s  s t a g e ,  t h e  ve rb  u n d e r l y i n g ,  e . g . ,  G o t h i c  s k a p j a n  had 
an u n d e r l y i n g  s t e m  / s k a b - / ;  b e f o r e  a  v o i c e l e s s  end ing  such  a s  t h a t  wnder- 
l y i n g  Go. g a - s k a f t s ,  t h e  b was devoiced  t o  p, and t h e n  t h i s  was a f f e c t e d  
- 
t o  g i v e  t h e  1 of  s k a p i a n .  Thus,  a  r u l e  of  v o i c i n g  a s s i m i l a t i o n  e x i s t e d  
which a p p l i e d  b e f o r e  t h e  Grim's law r u l e ( s ) .  I n  a  form l i k e  Go. - a s t s  'bough ' ,  
from u n d e r l y i n g  *ozdos ,  however, t h e  v o i c i n g  a s s i m i l a t i o n  p r o c e s s  must a p p l y  
a f t e r  Grimm's law h a s  changed - d  t o  L. Hence, t h e  v o i c i n g  a s s i m i l a t i o n  
p r o c e s s  would have  t o  have  t h e  o r d e r i n g  p r o p e r t i e s  of  a  marking  conven t ion  
(on t h e  SPE t h e o r y ) .  I n  E n g l i s h ,  however, t h e r e  i s  a  v o i c i n g  a s s i m i l a t i o n  
p r o c e s s  which o p e r a t e s  n o t  r e g r e s s i v e l y ,  l i k e  t h e  one j u s t  d i s c u s s e d ,  b u t  
r a t h e r  p r o g r e s s i v e l y .  I n  E n g l i s h  i n f l e c t i o n a l  e n d i n g s  ( a s  w e l l  a s  t h e  
p h o n o l o g i c a l l y  r educed  forms of  t h e  a u x i l i a r y  v e r b  is t o  k), 2 t h e  v o i c i n g  
o f  an o b s t r u e n t  i s  a s s i m i l a t e d  t o  t h a t  of a  p r e c e d i n g  one:  3 
+ o b s t  2.1 [+ o b s t l  j [- v o i c e ]  / [I_ voi,J u # 
Since  b o t h  t h i s  p r o g r e s s i v e  r u l e  and t h e  r e g r e s s i v e  a s s i m i l a t i o n  d i s c u s s e d  
above s h o u l d  s u r e l y  b e  c o n s i d e r e d  r e p r e s e n t a t i v e s  o f  t h e  u n i v e r s a l  tendency 
t o  v o i c i n g  a s s i m i l a t i o n ,  i t  seems we a r e  once a g a i n  l e d  t o  language  p a r t i c u l a r  
f o r m u l a t i o n s  of 'marking  c o n v e n t i o n s 1 ,  o r  a t  least  of t h e  k i n d  of  f a c t s  t h e y  
were  d e s i g n e d  t o  h a n d l e .  
I n  c o n n e c t i o n  w i t h  t h e  c l a i m  t h a t  marking  conven t ions  have  r e f l e x e s  
bo th  a s  morpheme s t r u c t u r e  r u l e s  and a s  p h o n o l o g i c a l  r u l e s ,  r e c a l l  t h e  vowel 
harmony p r o c e s s e s  i n  T u r k i s h .  These  t o o  had r e f l e x e s  i n  b o t h  p a r t s  of  t h e  
grammar; t h e  f a c t  t h a t  t h e  morpheme s t r u c t u r e  r u l e  which c o r r e s p o n d s  t o  a 
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given harmonic c o n s t r . i i n t  i s  a s e p a r a t e  r u l e  from t h e  phono log ica l  process  
applying a c r o s s  n~orpheme boundar ies  t o  ach ieve  t h e  same ends is shown Iry t h e  
f a c t  t h a t  they have d i s t i n c t  c l a s s e s  of e x c e p t i o n s ;  a  form l i k e  z i y a r e t  
' v i s i t '  i s  e x c e p t i o n a l  w i t h  r e s p e c t  t o  i t s  morpheme-internal  vowels i n  the  
f e a t u r e  of [f b a c k ] ,  bu t  r e g u l a r  i n  t h e  forms of t h e  a f f i x e s  i t  t a k e s ;  whi le  
kabahat  ' f a u l t '  is  r e g u l a r  morpheme-internal ly ,  b u t  i r r e g u l a r  w i t h  respec t  
t o  t h e  a f f i x e s  i t  t a k e s :  c f .  k a b a h a t t i  ' h i s  f a u l t ' .  S ince  t h e  Turkish  
backness harmony r u l e  is s u r e l y  a  language p a r t i c u l a r  r u l e  and n o t  a  marking 
convent ion,  we s e e  t h a t  such r u l e s  have t h e  same p r o p e r t i e s  of applying 
both  a s  MS r u l e s  and a s  p h o n o l o g i c a l  r u l e s .  S i m i l a r  arguments have been 
given by Kiparsky (1968a) f o r  o t h e r  languages;  a s  was mentioned above, t h e  
problem h a s  r e c e n t l y  been c o n s i d e r e d  by Brame, as w e l l .  
With r e s p e c t  t o  t h e  s p e c i a l  o r d e r i n g  p r o p e r t i e s  p o s i t e d  f o r  marking 
convent ions  a p p l y i n g  a s  l i n k i n g  r u l e s ,  t h e  examples a l r e a d y  d i s c u s s e d  i n  
t h i s  work i n  s u p p o r t  of t h e  t h e o r y  of l o c a l  o r d e r i n g  have shown t h a t  many 
language p a r t i c u l a r  phono log ica l  r u l e s  can a l s o  appear  a t  more than one 
p o i n t  i n  t h e  sequence of r u l e s .  Indeed,  t h e  s p e c i a l  o r d e r i n g  necessa ry  f o r  
marking conven t ions  is s imply  t h e  absence of any marked o r d e r i n g s ;  i n  t h i s  
c a s e ,  they w i l l  apply  i n  unmarked o r d e r  w i t h  r e s p e c t  t o  a l l  o t h e r  r u l e s ,  and 
hence any r u l e  t h a t  produces  r e p r e s e n t a t i o n s  t o  which they  could apply  w i l l  
' f e e d '  such a  r u l e .  Th i s  absence of any marked o r d e r i n g s  corresponds  w e l l  
t o  the  presumed g e n e r a l i t y  of such r u l e s .  
We have s e e n ,  t h e r e f o r e ,  t h a t  whi le  a  s e t  of i n t e r p r e t i v e  conventions 
t o  express  t h e  r e l a t i v e  n a t u r a l n e s s  of f e a t u r e  m a t r i c e s  i s  c e r t a i n l y  n e c e s s a r y ,  
t h e  ex tens ion  of t h e s e  conven t ions  t o  a  use a s  l i n k i n g  r u l e s  t o  account f o r  
t h e  n a t u r a l n e s s  of phono log ica l  r u l e s  is s u s p e c t .  I n  f a c t ,  a l l  of  t h e  pro- 
p e r t i e s  which were a t t r i b u t e d  t o  such r u l e s  a r e  seen  t o  b e  c h a r a c t e r i s t i c  
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of  a t  l e a s t  some p h o n o l o g i c a l  r u l e s  t h a t  a r e  s o  o b v i o u s l y  l anguage  p a r t i c u l a r  
t h a t  n o  one would want  t o  c a l l  them marking  conve r . t i ons .  F u r t h e r ,  t h e  marking  
c o n v e n t i o n s  thenlse lves  seem t o  r e q u i r e  l anguage  p a r t i c u l a r  f o r m u l a t i o n .  Much 
of t h e  r o l e  o f  marking  c o n v e n t i o n s ,  t h e n ,  seems t o  b e  j u s t  t h a t  of v e r y  
g e n e r a l  p h o n o l o g i c a l  r u l e s .  
The f u n c t i o n  t h a t  marking  c o n v e n t i o n s  were supposed  t o  p e r f o m  by  
f u n c t i o n i n g  as l i n k i n g  r u l e s  was t o  p r o v i d e  a t h e o r y  of  r u l e  n a t u r a l n e s s ;  
a t  l e a s t  p a r t  of t h i s  f u n c t i o n  can  b e  per formed by a  n a t u r a l  e x t e n s i o n  o f  
t h e  n o t i o n  of marking c o n v e n t i o n s  as an e v a l u a t i o n  f u n c t i o n .  A s  s u g g e s t e d  
( i n  e s s e n c e )  by P o s t a l  (1968) ,  t h e  marking  conven t ions  can  b e  used t o  e v a l u a t e  
t h e  c o m p l e x i t y ,  n o t  o n l y  o f  f e a t u r e  complexes which appea r  i n  ( f u l l y  s p e c i f i e d )  
l e x i c a l  e n t r i e s ,  b u t  a l s o  of t h e  f e a t u r e  complexes which o c c u r  i n  ( p a r t i a l l y  
s p e c i f i e d )  p h o n o l o g i c a l  r u l e s .  T h a t  i s ,  t h e  two r u l e s  ment ioned  above  c o u l d  
b e  f o r m u l a t e d  a p p r o x i m a t e l y  as: 
While o t h e r  f e a t u r e s  of  t h e s e  r u l e s  would presumably b e  e v a l u a t e d  a s  marked 
o r  unmarked, t h e s e  s p e c i f i c a t i o n s  would presumably b e  t h e  same f o r  b o t h  
r u l e s ;  t h e  n a t u r a l n e s s  of  2 .2a  a s  opposed t o  2.2b is  r e f l e c t e d  i n  t h e  f a c t  
t h a t  t h e  former  h a s  two unmarked (and hence  c o s t - f r e e )  s p e c i f i c a t i o n s  
where  t h e  l a t t e r  h a s  marked (and hence  c o s t l y )  s p e c i f i c a t i o n s .  
Only a p o r t i o n  of  t h e  problem of  r u l e  e v a l u a t i o n  i s  amenable t o  t h i s  
s o r t  of t r e a t m e n t ,  however. Tlle v o i c i n g  a s s i m i l n t i o n  i n  segments  a d j a c e n t  
t o  c o n s o n a n t s  a f f e c t e d  by G r i m m ' s  law ( a s  i n  Aozdos 3 a s t s )  i s  c l e a r l y  a 
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s e p a r a t e  f a c t  from t h e  G r i m ' s  law change i t s e l f ;  w h i l e  i t  might bk p o s s i b l e  
t o  i n c o r p o r a t e  a l l  of t h e  p o s s i b l e  s i d e  e f f e c t s  of a  r u l e  i n t o  the  r u l e  
i t s e l f ,  t h i s  would l e a v e  t h e  u n i t y  of such p rocesses  unexpressed.  I n  f a c t ,  
some s o r t  of  t h e o r y  of n a t u r a l n e s s  of r u l e s  i s  necessa ry  which a l lows  r u l e s  
t o  be  e v a l u a t e d  a s  l e s s  c o s t l y  by v i r t u e  of t h e i r  be ing  t h e  r e f l e x e s  i n  a 
p a r t i c u l a r  language of very  g e n e r a l  p r o c e s s e s  of a s s i m i l a t i o n ,  e t c .  Such a  
theory  is e s s a y e d ,  i n  p a r t ,  by C h a r l e s  K i s s e b e r t h  ( for thcoming)  ; no e f f o r t  
w i l l  be mads h e r e  t o  i n d i c a t e  any p r o p e r t i e s  of  such a  theory  o t h e r  than  
t h e  f a c t  t h a t  i t  should  be  a  p r i n c i p l e  by which r u l e s  a s  w r i t t e n  a r e  eva l -  
u a t e d ,  r a t h e r  than  a  r e s t r u c t u r i n g  of  t h e  way t h e  r u l e s  a r e  t o  b e  w r i t t e n ,  
a s  is t h e  c a s e  w i t h  t h e  theory  of  ' l i n k i n g '  marking convent ions .  I t  is 
s imply n o t  t h e  c a s e  t h a t  formal complexi ty  can b e  made t o  r e f l e c t  n a t u r a l -  
n e s s  d i r e c t l y ,  s i n c e  t h e  s t r u c t u r e  o f  t h e  s t a t e m e n t  of a  r u l e  is d i c t a t e d  
by o t h e r  f a c t o r s .  Phonological  f e a t u r e s  have (by t h e  n a t u r a l n e s s  c r i t e r i a  
proposed i n  P o s t a l ,  1968) a  d i r e c t  i n t e r p r e t a t i o n  a s  p h o n e t i c  f e a t u r e s  
(wi th  a r t i c u l a t o r y  and a c o u s t i c  r e f l e x e s ) ,  and, g iven  a  phonological  genera l -  
i z a t i o n ,  i t s  s t a t e m e n t  i n  f e a t u r e s  s h o u l d  be  i n f l z x i b l y  determined by t h e  
p h o n e t i c  framework. I t  i s  of c o u r s e  p o s s i b l e  t o  deform t h e  n o t a t i o n  i n  
such a  way a s  t o  r e f l e c t  any s o r t  of p r o p e r t y  d e s i r e d ,  b u t  n o t  w i t h o u t  i m -  
p a i r i n g  t h e  n a t u r a l n e s s  of the  r e l a t i o n  between i t s  s t a t e m e n t  and i t s  p h o n e t i c  
i n t e r p r e t a t i o n .  The f e a t u r e  framework (and the reby  t h e  fo rmula t ion  of r u l e s )  
i s  a  f a c t  independent  of t h e  n a t u r a l n e s s  of p a r t i c u l a r  s t a t e m e n t s  i n  i t  -- 
a given on which an e v a l u a t i o n  measure o p e r a t e s .  Markedness i s  a  m a t t e r  of 
t h e  e v a l u a t i o n  of grammars, no t  of  t h e i r  s t a t e m e n t ;  hence i t  belongs  i n  t h e  
e v a l u a t i o n  me,asure a s  an i n t e r p r e t i v e  p r i n c i p l e .  J u s t  a s  t h e  d e v i c e  of 
b r a c e s  o r  p a r e n t h e s e s  h a s  consequences f o r  t h e  e v a l u a t i o n  of r u l e s  which a r e  
r e l a t a b l e  i n  c e r t a i n  ways wi thou t  a l t e r i n g  t h e  s t a t e m e n t  of t h e  s u b r u l e s  i t  
r e l a t e s ,  s o  a l s o  t h e  theory  of n a t u r a l  phonology shou ld  e v a l u a t e  r u l e s  
wi thou t  a l t e r i n g  them. 
I n  a d d i t i o n  t o  t h e  n a t u r a l n e s s  of t h e  f e a t u r e  complexes i n  terms of 
which a  r u l e  is s t a t e d ,  and t h e  e x t e n t  t o  which a  r u l e  ' p a r t i c i p a t e s  i n '  o r  
' r e a l i z e s '  a  u n i v e r s a l  p h o n e t i c  p r o c e s s ,  i t  is  n e c e s s a r y  t o  c a p t u r e  t h e  
g e n e r a l i z a t i o n  which i s  i n h e r e n t  i n  t h e  r e l a t i o n  between a  morpheme s t r u c t u r e  
c o n d i t i o n  and a  phono log ica l  r u l e  wi th  t h e  same e f f e c t .  A c t u a l l y ,  a s  h a s  
r e c e n t l y  been argued i n  an i n t e r e s t i n g  paper  by K i s s e b e r t h  (1969). t h i s  is 
an a s p e c t  of t h e  f a c t  t h a t  s e v e r a l  d i f f e r e n t  r u l e s  i n  a  language may ' c o n s p i r e '  
t o  e l i m i n a t e  some t a c t i c a l l y  imposs ible  c o n f i g u r s t i o n ,  o r  t o  produce on ly  
c o n f i g u r a t i o n s  of a  c e r t a i n  t y p e ,  e t c .  I n  K i s s e b e r t h ' s  example, a number 
of r u l e s  i n  Yawelmani o p e r a t e  t o  i n s u r e  t h e  e l i m i n a t i o n  of a l l  sequences  of  
t h r e e  o r  more consonants  (o r  two a t  boundary) .  A morpheme s t r u c t u r e  r u l e ,  
r u l e s  t h a t  d e l e t e  consonants  under c e r t a i n  c o n d i t i o n s ,  and r u l e s  t h a t  i n s e r t  
e p e n t h e t i c  vowels t o  b reak  up o t h e r  sequences  of  t h r e e  consonants  a l l  have 
t h i s  e f f e c t .  There  i s  s u r e l y  a s i n g l e  g e n e r a l i z a t i o n  h e r e :  t h i s  grammar 
should  b e  e v a l u a t e d  a s  more n a t u r a l  than one w i t h  a set of i n d i v i d u a l  r u l e s ,  
each of t h e  same complexity as one of t h e  Yawelrnani r u l e s ,  b u t  which are 
u n r e l a t e d  t o  one ano the r .  Phonological  t h e o r y  h a s  on ly  begun t o  r e a l i z e  t h e  
e x i s t e n c e  of t h i s  s o r t  of problem, l e t  a l o n e  produce an adequate  theory  t o  
d e a l  w i t h  i t .  I n  p a r t i c u l a r ,  i t  i s  n e c e s s a r y  t o  come t o  g r i p s  w i t h  t h e  
problem of  d e l i m i t i n g  t h o s e  of the  v a s t  number of ' c o n s p i r a c i e s '  t h a t  cou ld  
be  found i n  a  grammar t h a t  a r e  s i g n i f i c a n t  from t h o s e  t h a t  a r e  pure ly  
a c c i d e n t a l .  U n t i l  t h i s  i s  done, t h e  n o t i o n  of consp i racy  remains a  vacuous ,  
i f  s u g g e s t i v e  one. 
The c o n t r i b u t i o n  of t h e  theory of l o c a l  o r d e r i n g  t o  t h i s  i s s u e ,  and 
t o  t h e  o t h e r s  r a i s e d  above, i s  simply t o  p rov ide  a framework w i t h i n  which 
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t h e  p h o n o l o g i c a l  g e n e r a i i z a t i o n s  o f  a  l a n g u a g e  can be  s t a t e d  a d e q u a t e l y ,  a 
c l e a r  p r e c o n d i t i o n  t o  any  e v a l u a t i o n .  By p r e s e n t i n g  e v i d e n c e  t h a t  t h e  
c o r r e c t  s o l u t i o n s  t o  p h o n o l o g i c a l  problems do n o t  i n  g e n e r a l  conform t o  a 
c o n d i t i o n  of l i n e a r i t y ,  t h i s  work h a s  removed t h e  n e c e s s i t y  of  de fo rming  
t h e  s t a t e m e n t  of p a r t i c u l a r  r u l e s  s o  a s  t o  pe rmi t  them t o  b e  a r r a n g e d  
l i n e a r l y .  We have  s e e n  s e v e r a l  i n s t z n c e s  above ( e . g . ,  Z w i c k y l s  and K i p a r s k y ' s  
a n a l y s e s  o f  Grassmann ' s  l a w  i n  S a n s k r i t )  where t h e  need  t o  m a i n t a i n  t h i s  
c o n d i t i o n  l e d  t o  i n c o r r e c t  and u n n a t u r a l  s t a t e m e n t s .  By f r e e i n g  phonology 
from s u c h  a c o n s t r a i n t ,  i t  becomes p o s s i b l e  t o  o b t a i n  a c l e a r e r  i d c a  of  
what  p r o c e s s e s  are n a t u r a l  i n  n a t u r a l  l anguage .  
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